A computable model of a college department in the further education sector with particular reference to management education by Gerald Stockdale (7197068)
 
 
 
This item is held in Loughborough University’s Institutional Repository 
(https://dspace.lboro.ac.uk/) and was harvested from the British Library’s 
EThOS service (http://www.ethos.bl.uk/). It is made available under the 
following Creative Commons Licence conditions. 
 
 
 
 
 
For the full text of this licence, please go to: 
http://creativecommons.org/licenses/by-nc-nd/2.5/ 
 
A COMPUTABLE MODEL OF A COLLEGE DEPARTMENT 
IN THE FURTHER EDUCATION SECTOR WITH PARTICULAR 
REFERENCE TO MANAGEMENT EDUCATION 
by 
Gerald Stockdale, M. Sc., M. I. S., C. Eng., M. I. Min. E, -" 
A DOCTORAL THESIS 
Submitted in partial fulfilment of the requirements 
for the award of: 
Ph. D. of the Loughborough University ofTechn6logy" -' 
January, 197! 0 
Supervisor: P. J. Stratfold, B. Sc., Ph. D. 
Department of Management Studies 
o By 
Gerald Stockdale 
ýk ý 
et 
TABLE OF CONTENTS 
Research Summary 
PAGE 
1 
CHAPTERS 
PART A: THE PROCESS OF BUILDING A MODEL. 
1 General Environment Model. 2 
2 The Internal College Framework in the 40 
Management of Resources. 
3 Scope of the Research and Definition of 85 
Method. 
PART B: THE DETAILED ANALYSIS. 
4 The Organisation of the Two Departments l19 
Considered in the Research. 
1. Department of Management Services and 
Industrial Relations. (Inner London 
Education Authority). 
2. Department of Management and Business 
Studies. (A South Wales Local Education 
Authority). 
5 Adaptation of the Linear Programme in 162 
Representing the Course Provision in the 
Two Departments. 
6 The Kinds of Course Provision Identified and 206 
relationship to the Wider Management System. 
7 Points Emerging from the Research. 226 
APPENDICES 250 
BIBLIOGRAPHY- 266 
ACKNOWLEDGEMENTS 271 
A COMPUTABLE MODEL OF A COLLEGE DEPARTMENT 
IN THE FURTHER EDUCATION SECTOR WITH 
PARTICULAR REFERENCE TO MANAGEMENT EDUCATION 
RESEARCH SUWRRY 
The difficulties for a college's decision-makers in the 
management of resources are manifold and give rise to complexities 
dissimilar, in many respects, from those usually found in an 
industrial setting. Whereas in industry pressure is generated by 
what the public will buy, the pressures in education arise partly 
from the rising standards of expectation of the public and partly 
from the education service itself in the role of initiator. (1.0). 
In addition, some industrial researchers would also assert that 
the prime objective of a company is to make a profit acceptable to 
shareholders. (23). The organisational structure and major activities 
of the company are thus geared to the attainment of this goal. This 
is not to say that other company objectives are not considered to be 
important but the 'primary task' is seen'as one of profit-making. 
If, then, the primary task of a company is to make profits, 
it could be asked what is the primary task of a further education 
college and from what point of view? 
Other research has shown, for example, for a further 
education college there can be wide opinion variances among students, 
employers and lecturing staff about what they see as the central 
purpose of the college (15). Similar findings were expressed in the 
Plowden Report about the formulations of objectives by primary 
school head-teachers. (Para. 497). 
The model conceived in this research has re-constructed the 
kind of management system in operation at many colleges in the 
further education sector and made use of the linear programming 
methodology to formulate objectives and constraints in the optimising 
of a department's course provision. However, its chief pre-occupation 
was not seen as that of optimisation in so much as focussing attention 
on relevant information for decision-making. In particular, the 
purpose of this kind of information is to assist such as a college 
principal and departmental heads with the formulation of policy relating 
to staff manpower requirements in a situation where fluctuating patterns 
of demand for courses occur from year to year. 
The writer of this thesis has been employed since 1967 in the 
further education sector at three different colleges. 
(i) Senior Lecturer, Department of Management and 
Business Studies, College of Technology, Greater 
Manchester. 
(ii) Principal Lecturer, Department of Management 
Services and Industrial Relations, Business 
College, Inner London Education Authority (ILEA). 
(iii) Head of Department of Management and Business 
Studies, College of Technology, South Wales* 
The research was supported by the I. L. E. A. and the data 
collected for the model relates to the latter two departments. 
Prior to this period, the writer was successively employed 
as a Mining Engineer, Yorkshire Division, National Coal Board; ' 
Research Assistant, Department of Management Sciences, Manchester 
University (engaged with Carrington Vyella Limited); and finally, 
before entering further education, as General Manager (Distribution) 
with a Manchester subsidiary company of Allied Suppliers Limited 
(Food Retailers). In terms of qualifications the writer holds the 
following: - 
Master of Science degree in Management Sciences, University 
of Manchester Institute of Science and Technology. 
Chartered Mining Engineer. 
Corporate Member of the Institute of Statisticians. 
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PART A 
THE PROCESS OF BUILDING A MODEL 
Many of the issues which arise in the management and 
organisation of colleges in the further education sector are 
the product of decisions taken at national and regional as well 
as the local level. 
Part A of this thesis (the first three chapters) is 
concerned with this framework and examines why such decisions 
influence the way in which resources are planned, allocated, and 
actually deployed at college level. 
From this examination emerges the need for a model of the 
college system. This particular theme is developed later in 
Part A to show why? linear programming formulation was considered 
to be appropriate for this purpose. 
2 
CHAPTER 1 
1. GENERAL ENVIRONMENT MODEL. 
1.10 The Research Background. 
1.2. The Growth of Further Education. 
1.3. The Measurement of Growth. 
1.4. Provision of Courses in Further Education. 
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1.1. RESEARCH BACK-GROUND; 
The chief aim of this research has been to develop a 
model of a management system specifically for decision-makers 
in a further education college. In particular, the researcher 
has examined the question of allocation of limited resources 
in a charging situation and has devised a model to produce 
information about the provision of courses rather than to give 
a set solution to a given problem. Two departments, in separate 
colleges, have been considered both engaged in course work 
related to the broad area of management education. Other models 
of educational institutions have been developed and analysed but 
not to do that intended in this researchcl. 
1'-1.6) Generally 
speaking little has been done in the way of model building for 
individual institutions within the British educational system, 
or of initiating Operational Research methods with education in 
mind. Why should this be the case? Some researchers have-claimed 
that for many engaged in educational administration there appears 
to be "unease" about the transkmAice and application of much of the 
1.1. "A Feasibility Study for the Southern Regional Council for 
Further Education". Local Government O. R. Unit, 1970. 
1.2. "Decision Models for Education Planning", 1969. Armitage, 
Smith, Alper. 
1.3. "Mathematical Models in Educational Planning", 1967. O. E. C. D. 
1.4. "Efficiency in Resource Utilization in Education", 1969. O. E. C. D. 
1.5. "Educational Models", M. Hirst, Loughborough University of Technology. 
1.6. "School Timetables by Computer" , N. L. Lawrie, Strathclyde 
University. Institute of Mathematics, July, 1971. ' 
- k. - 
management theory developed over a period of years in 
industrial research. Of course, there are notable exceptions; ' 
G. H. Wheeler, Deputy Director of the Further Education College, 
Coombe Lodge, for instance, has noted in referring to the larger 
educational units(1'7)ujThe process of organisation requires at 
least as much study and attention as the process of education..... 
The formulation of the organisational design, the role of 
individual educationists and administrators who are its executives, 
and the demands made upon teachers and students need extremely 
careful analysis and integration. " Nevertheless, it still seems 
to remain largely the case that many educational administrators 
feel some indifference to the notion of a 'management' content 
(as well as educational) within their role and that training in 
administration, as such, presents a meaningless purpose. R. Glatter(h18) 
has stated in his research findings, "It is well known that 
awareness of the relevance of systemmatic studies and training in 
administration has come late to the education service in Britain. 
Education is the last major area of public or private sector 
activity to remain virtually untouched by large scale management 
training. " Glatter puts forward evidence to suggest causes for 
this lateness and in so doing highlights some of the numerous 
issues surrounding the question of resource allocation in an 
educational setting. 
1.7., G. H. Wheeler, "The Administration of the larger 
Educational Unit", 1969, in 'Educational Administration 
and the Social Sciences. ' 
1.8. R. Glatter, University of London Institute of Education. 
"Management Development for the Education Profession". 1972. 
I 
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For instance, there is the already stated dichotomy 
for many educational administrators of what is seen as the 
"managerial" and the "educational" sides of their work; more 
important, for many these two activities are seen as being in 
direct' opposition. This view is also supported by other research 
(1-9) 
especially that undertaken by M. 'David(, 
1.10) into the role of Chief 
Education Officers. Here, some C. E. O's saw their role chiefly as 
one of "educators", that is concerned with the overall improvement' 
of the content of the education service. Many others saw their 
role as "conciliators" with'the prime objective being one of 
minimising conflict situations and rarely initiating educational 
innovations. One Chief Education Officer has commented, "Many 
of my colleagues are wholly concerned with education and only tolerate 
the managerial and administrative part of their duties1.1(2.0) 
Within this context, then, to what extent do individual 
administrative styles of the key personalities involved affect the 
direction of the educational institution and the consequent 
distribution of resources? Decreasingly so it would seem since 
the current trends appear to favour an increase in what Jaques(2'1) 
termed the 'discretionary content' of their roles. "The more discretion 
1.9. R. R. Lewin, "Secondary School re-organisation in the Outer 
London Boroughs, with special reference to the London Borough 
of Merton". 1968, M. A. thesis, University of London. 
1.10. M. David, Queen Mary College, London University. "Your C. E. O. - 
is he a pioneer or prisoner? " Education, 1971. 
2.0. - D. A. Fiske, "The Local Inspectorate ixi Redcliffe - Maud's England''. 1969. 
2.1. E. Jaques, "Equitable Payments", 1967. 
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handed down then the more the increase in different personalities 
having impact on the direction of the educational institution. 
Professor Thomason(292)puts it asp "The higher the discretionary 
content in a role the fuller-play have differences in human 
predisposition. That is to say with the increasing tendency 
towards greater participation by*staff and students in the 
government of an educational institution 
(2-3)the 
greater is likely 
to be the scope for impact of other individuals as well as principal 
and heads of departments. Participation by students in decision-making 
howeverl is no new advent to academic life. Lord Bowden in an article 
in 'Electronics and Power' has pointed out how one of the oldest 
European universities, Bologna, had in the medieval period young 
students deciding curricular and appointing staff. Professors were 
subject to fines if they turned up late for lectures or gave unsatisfactory 
performanceso According to Lord Bowden, academic standards were 
said to be the highest in Europe with Professors being paid the 
highest salaries in Europe. Putting aside this historical precedent, 
it is clear, for better or worse, that for a college's administrators 
the increasing tendency for wider participation in decision-making 
implies an increase in the number of personalities having an 
influence in the way resources are distributed within a college. 
This aspect of involvement and participation is one of the 
factors which Glatter's research has shown sharply distinguishes 
an educational system and its administration from other forms such 
2.2. Professor G. F. Thomason, "The Organisation of Decision-Making". 
1970 in 'Secondary School Administration: A Management Approach'. 
2.3. Department of Education and Science "Circular 7/70't. 
-7- 
as industrial or hospital administration. Glatter has, in 
fact, identified three such principal differences within which 
ah educational institution operates. First, there is a 'peculiar 
organisational and decision-making structures of an educational 
system. Of this aspect Coombs 
(2°4)has 
noted, "A host of 
organisations and people have a hand in managing at least some 
aspects of an educational system, They include government agencies 
at all levels, churches and other private bodies, politicians and 
civil servants, university professors, students and parents, and 
endless critics of very stripe. " y(2.5ý In this sBirle has 
observed that there is no clear source of power in the system from 
which changes can spring. 
Secondly, of great significance is what Glatter termed "the 
peculiar nature of what may be called the professional/individual 
contact e. g. patient/doctor. " That is to say, unlike other professional 
groups where contact tends to be at a time of crisis, educational 
institutions have continuous contact with students over lengthy periods. 
Professor Musgrave 
(2.6)has 
noted, "Many professional men..... I 
meet their clients: only in their hour of greatest need. Although 
2.4. P. H. Coombs, "The World Educational Crisis: A System 
Analysis". 1968. 
2.5" D. Birley, "The Education Officer and his World". 1970- 
2.6. Professor F. Musgrave, "Patterns of Power and Authority 
in English Education". 1971. 
- 
the teacher lives constantly with crisis, it is his crisis: 
the plumber, the lawyer and the doctor are powerful men who 
deal with other people's crises: their expertise solves problems 
of compelling urgency. The infirmities that a teacher's 
expertise corrects have no such overwhelming immediacy. " 
The third difference identified by Glatter is the 
more familar and well-known one and which the research described 
in this thesis is more concerned with; Itany satisfactory evaluation 
of outputs is acutely difficult, because of the difficulty of 
securing agreement on objectives, the problems of finding 
adequate measures for some of the objectives, the sheer length 
of the educational process and the even longer period required 
for some of the hoped-for effects to show themselves. ", 
Within such an organsational framework the question 
of resource allocation is surrounded by numerous issues having 
a bearing on the subject and which makes the task of a 
college's decision-makers somewhat different in character from 
their counterparts in industry. Nevertheless, model building 
of difficult resource situations in industry have been prolific 
over several years and itisin this context that the research 
described in this thesis has developed parallels. As such 
then, a model which can portray a management system for 
college decision-makers adds a new dimension to the discussions 
as to how and why resources should be allocated in a 
particular way, and especially so if it is able to optimise 
on some acceptable objectives. In this sense, decision- 
maker=is meant to include anyone who by virtue of his influence, 
position, status or knowledge is able to make an impact on i 
the kinds of decisions made within a college. Writing about 
government in universities, Vice Chancellor, Sir Eric Ashby 
expressed in his book 'Technology and the Academics' - "Policy 
is not dictated from above..... University government is a sort 
of inverted heirachy..... Policy-making begins - in a healthy 
university at any rate - at the level of departments, among 
the teaching staff. It then rises to the level of the faculty, 
where conflicting proposals from the departments are reconciled 
in the presence of representatives of all teachers of the faculty. 
From the faculty it goes to the Senate..... '. 
It is in this context that the term decision-makers is 
used here; it includes lecturing staff at a college equally 
with Principal, Vice-Principal and Heads of Departments. 
An effective management system(2-7)should incorporate 
certain features: - 
(i) It needs to view the environment as a whole. 
2.7. R. B. Butt, Institute of Local Government, Studies, S 
University of Birmingham. Coombe Lodge Report - 
F. E. Finance, 1971. 
, ..; 
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"(ii) It has to be able to examine the inter-relationships 
of problems and programmes of action. 
(iii) It has to identify and assess new and changing 
problems. 
(iv) To determine the effect of strategic goals and 
objectives as a basis for policy making and action. 
(v) To identify alternative ways of meeting these aims. 
(vi) To arrange for constant review of the programmes and 
feedback in the light of changing circumstances. 
This, of course, is a near ideal management process and is 
certainly not easy to implement in the context of one further 
education college because it requires a corporate rational decision- 
making process. In so far, however, as decision-making can be 
localised such a management system can be broadly formalised into a model. 
Fig. 1 Management System Model 
for a Further Education College 
ENVIRONMENTAL ANALYSIS 
(i) needs of students 
(ii) needs of industry 
(iii) college's aspirations 
and external constraints 
MONITORING OF DEFINITION OF 
PERFORMANCE OBJECTIVES 
DECISION-MAKING- GENERATION OF 
IMPLEMENTATION ALTERNATIVES 
EVALUATION OF 
ALTERNATIVES 
Establish priorities 
11- 
In such a system, objectives of the institution have to be explicit 
yardsticks for deciding priorities and subsequent action. Paradoxically, 
however, there seems little to be gained from the expectation that 
there will ever be universal agreement on educational objectives and 
the acceptance of criteria for success. Yet without an overall plan, 
as some writers2I8suggest is the case for many colleges, any new 
opportunity can be seized as and when it arises without time being 
considered to how and why for instance, a new course fits in to the 
objectives of the institution. The tendency and attitude is - let us 
run the course. Why should this be so? Three expert comments on this 
issue help to explain such tendencies. 
(1) Professor L: M. Cantor(3)(Loughborough University of Technology) 
"Ever since the end of'the war, the principals and 
staffs of. further education establishments have been 
encouraged to go forth and multi-ply in response to the 
growing demand from students and the needs of industry 
and commerce. " 
(2) Professor T. E. Chester (Manchester University) 
(4) 
"In the colleges the development and expansion of 
courses was the tangible evidence of a principal's and 
head of department's success. It is here that'the vital 
link between college and industry was manifest. In the 
(20 G. S. Brosan, Principal, Enfield College of Technology. 
Coombe Lodge Report, College Administration, 1969. 
(3) Further Education in England and Wales, Cantor and Roberts, 1972. 
(4) The. administration of technical colleges. (DES commissioned 
research in six colleges in Manchester) 1971. Professor 
T. E. Chester et al., University of Manchester. 
* Referred to in the thesis as the 'Manchester Research'. 
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provision of new courses covering a wide range of 
subjects the extent of industrial contact was 
formidable. " 
(3) Committee on the More Effective Use of Technical College 
Resources. 
(5) 
"The most potent force for expansion, however, is the 
governing body, principal and staffs of the particular 
college, The raison D8etre of these people is the 
development of their college and many conceive their 
duty as not only the meeting of all existing demands, 
but also the stimulation'of demand. " 
Paraphrasing these three comments into one, it seems that the 
staff in further education colleges have been encouraged to see their 
role as one of expanding the course provision to meet the demands. 
More important, perhaps success was found to be measured by this 
criterion. 
The advantages of a management system in this kind of situation 
is that it demonstrates quite clearly the inter-relationship of all 
relevant activities and highlights alternatives. In a situation, 
for instances where the demand for services flu-. tuates from year to 
year because of changes in external patterns and demand for different 
courses in what way should priorities be decided? Clearly, many 
factors have to be taken into account, both internal and external. 
An audit of these factors(5-l-)would have to take stock of the two 
questions, 'where and what are we today? ' and 'what is ahead? ' 
Schematically this would appear as follows in fig. 2. 
5. National Advisory Council on Education for Industry and Commerce. 
5.1. Aspects of Educational Planning, D. W. Birch. Coombe Lodge. 
Report - The Planning of Further and Higher Education, 1972. 
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Fig. 2 Priorities Audit 
Where and what are ---------- 
we today? 
I Curriculum 
What is Ahead? 
Curriculum Development 
Teaching Methods Changes in: Pedagogical 
Techniques 
Resources/Capacities/ 
Utilisation Educational Factors 
Economic, Social, Political 
Considerations 
Strengths, Problems, Weaknesses 
Staff and Course Development 
Identification of constraints 
and priorities 
In such an audit then, an assessment is made of current 
activities which, together with an evaluation of alternatives, gives 
an indication of the relevant contributions to new objectives. 
In this thesis a computable model has been developed which 
provides information about objectives, constraints, alternatives and 
their evaluation. This is the province of the model-builder; the 
question of establishing priorities and subsequent implementation 
is more the province of the policy-maker. For the purposes of the. 
research two college departments in the further education sector 
have been considered. 
Case A: Department of Management and Industrial Relations, 
one of five departments in a business, college in the Inner London 
Education Authority. 
- 14 - 
Case B: Department of Management and Business Studies, one 
of four departments in a college of technology in South Wales. 
In the first case, the department in question, which during 
the academic year 1970/71 employed 23 full-time lecturers, could be 
said to be atypical of other departments in the further education 
sector because of the irregularity of the demand for a large number 
and variety of courses. The second department considered, which in 
1973/74 employed 40 full-time lecturers, is probably more representative 
of other departments in so far that it undertakes a regular flow of 
work throughout the academic year. The factor common to the two 
departments is that they are both facing a potential growth period 
over the next few years. In this situation, decisions will have to be 
, 
taken concerning the allocation of limited resources. For a local 
authority, as custodian of"the public purse and confronted with many 
complex demands for funds from the various sectors within its domain, 
there has to be an added degree of caution in the way limited resources 
are eventually deployed. As such, then, a college rarely receives 
the resources it actually needs to meet the total of all demands in full. 
The consequence is that a college is thus faced with deciding on 
priorities and which areas of work are to be given prime developmental 
consideration. 
If a college has already determined its objectives in a meaningful' 
way then decisions concerning priorities should be that much more 
forthcoming. The reality, however, suggests that this is not usually' 
the case. "The philosophy and educational aims of technical education 
are rarely discussed. Philosophy and technical education are curious 
bed-fellows anyway and I imagine that not all Principals have a clear 
idea of the educational aims they are pursuing or the means by which 
- 15 - 
those aims may be achieved, So rapid has been our expansion, so 
pressing the problems of accommodation, staffing and equipment, so 
generally frantic the pace, that such niceties as educational aims have 
tended to be lost in the smoke and tumult of battle. " 
(6) 
Not everyone 
would agree with this sentiment, of course, although what research has 
been done in the general area of attitudes to growth seems to 
substantiate the point. (4) op. cit. 
Clearly some administrative problems may well have existed even 
if there had been no expansion. In this sense, expansion might have 
tended to mask problems which otherwise would have become manifest and 
challenged management. The difficulty arises, therefore, in being able to 
distinguish between problems inherent in an administrative structure as 
opposed to those generated solely by expansion. 
Nevertheless, in a research investigation of colleges in the 
further education sector what becomes apparent in discussions with principals 
and heads is the importance ofthe impact of expansion during the post war 
years, The Manchester research concluded, (4)op. cit. "There has been little 
doubt that many of the problems of organisation and administration which 
are experienced in technical colleges throughout the country have resulted 
from the very rapid increase in the further education service itself. 
The strains imposed on'the existing machinery by this rapid expansion 
have strongly suggested that the administrative resources have not kept 
pace with the dramatic increase in the numbers of students and teachers 
and the growing size of the colleges in which a widening range of courses 
are provided, ' An examination of the expansion may help to understand why 
objectives have not always been clearly stated in the sense that where 
colleges have a commitment to meeting the needs of students and employers 
there must also be an equal commitment to change in order to provide for the 
growth situation. 
6 'Inside the Colleges of Further Education' Adrian Bristow, 
Principal of Chester College of Further Education. 
-16- "': 
1.2. THE GROWTH OF FURTHER EDUCATION. ý. ý. 
Under the 1944 Education Act local authorities are specifically 
charged with the provision of further education in their areas. 
Further education is seen as a distinctive sector of the whole 
educational service and it iss moreover, defined in the Act. Section 41 
reads: - 
'..... it shall be the duty of every local education 
authority to secure the provision for their area of 
adequate facilities for further education, that is to say: 
(a) full-time and part-time education for persons over 
compulsory school age; and (b) leisure-time occupation in 
such organised cultural training and recreative activities 
as are suited to their requirements, for any persons over 
compulsory school age who are able and willing to profit 
by facilities provided for that purpose. ' 
Since 1944 there has been a great provision made for further 
education; much of it now taking place in buildings expressly 
designed for that purpose. Over a period of time, moves towards a 
more unified and integrated structure has led to a heirarchy of 
colleges; local colleges serving the needs of a small locality and 
providing courses of intermediate level in vocational and non-vocational 
subjects; polytechnics and other advanced further education colleges 
designated for advanced work of degree and professional level... 
Other specialised colleges have also developed in such areas as 
commerce, food technology, art and so on. 
The White Papers on Technical Education of 1956 and 1961 are 
seen by manyMas considerable landmarks in the development of 
(7) the Aims and Organisation of Further Education. 
Dr. D. F. Bratchell, University of Wales, I. S. T. 1968. 
0 
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further education. They clearly established central government 
commitment to the growth of vocational education and the need for 
a major expansion of further education. The expansion envisaged 
was not only to cover science and engineering but embracing such 
fieldsas accountancy, salesmanship and foreign languages. 
Since 1956, while the number of colleges has remained fairly 
stable the figures for student enrolments in nearly all types of 
courses show a near phenomenal rise. 
Table I. I. Student Enrolments ('ooo)(8)+ 
Course 1956 1971 Increase 
Full-Time 76.0 250.8- 3.4 
Sandwich 7.0 40.2 5.7. 
Day Release 468.8 721.1 1.5 
Evening Only 1959.7 2225.2 1.1 
In particular, then, over a fifteen year period the number of 
students attending full-time courses and sandwich courses has more 
than trebled. Those receiving day release by employers has risen less 
so - 1.5. Clearly, the numbers of full-time staff has also expanded to 
meet the needs of the growing student populaticn. In general terms 
the number has approximately doubled itself every seven years and 
trebled in ten years, increasing by an average of 12% each year. By 
1971, the total of all full-time staff was about 50,000. In spite of 
the increase in lecturing staff and students, the total number of colleges 
has not increased significantly. That is to say the 'majority of the 
expansion has been borne by existing colleges. ' By 1970, the total number 
of colleges was 3 national colleges, 30 polytechnics, 669 major further 
education colleges, 6502 evening institutes. 
8 Statistics of Education various volumes. 
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An indication of the vocational nature of colleges can be 
obtained by examining the qualifications of full-time lecturing 
staff i. e., graduates vis a vis professionally qualified 
(Chartered Accountants, Chartered Engineers). 
Table 1.4 Grades of Teachers in Colleges of F. E. 
(At 1968 March and 31/3/1969) 
dW M . -Graduates 
Others 
en an omen 
1968 1969 1968 1969 
Principals 4433 439 284 275 
Vice-Principals HOD 145 88 117 66 
if not HOD 56 116 22 77 
Other heads of 1058 1096 1031 1034 departments 
Principal Lecturers 563 714 292 383 
Senior Lecturers 2645 2945 2274 2783 
%of 
Total Total 
1968 1969 '68 '69 
727 714 
262 154 
78 193 
2089 2130 20.0 21.2 
855 1097 
4919 5728 
Lecturers Grade 2 4928 5470 7275 8419 12203 13887 
Assistants Grade 1 4810 4650 14071 14224 18881 18874 
Assistant Lecturers 663 689 3813 3658 4476 4347 
15311 16207 29179 30919 44490 47134 
1968 Of the 20; 0 of staff graded Senior Lecturer or above approximately 
are non-graduates. 
1969 Of the 21.2% of staff graded Senior Lecturer or above 
approximately 46% are non-graduates. 
It seems highly likely that the growth in further education 
is likely to continue although many statisticians cannot agree on 
ig 
the amount or rate. On present D. E. S. projections, for instance, 
there is a. likelihood that the present 350,000 students over the 
age of 16 in L. E. A. or grant-aided schools may be more than doubled 
to 850,000 by 1980 and the present 35,000 full-time 15-16 year 
olds in further education will rise to 100,000. If, as many feel 
necessary, day release is made compulsory for the 16-18 year olds 
then the present 300,000 on part-time day release would rise to about 
a million by 1980. On such a policy, Professor W. H. G. Armytage 
Sheffield University has observed, (the Challenge of the Teacher) 
(ý)" 
"this more than tripling of the day release constituencies of colleges 
of further education would cost a mere £80 million compared to the 
£273 million envisaged for expanding the universities by 1981.1. 
Certainly in the area of management education within the 
" (9) further education sector, as envisaged in the Rose Report, there 
will be a steady growth over the next few years. 
The Rose survey established infact that the increase in demand 
for management education was likely to continue over the next six 
or seven years. In the same survey, the participating educational 
institutions were asked to indicate what they felt to be the 
principal constraints on expansion in this work. These constraints 
for the further education contributors were shown as: - 
(a) Shortage of staff in specific subject areas. 
(b) Shortage of suitable accommodation. 
(c) The D. E. S. system of grading departmental' staff 
based on points. I 
(9) The Challenge to the Teacher 1971. 
Association of Colleges of Further and Higher Education. 
(9.1) Management Education in the 1970's: growth and issues, 1970. H. Rose. 
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(d) The detailed control exercised by Local 
`Authorities who failed to understant the character 
of management education. 
(e) Shortage of secretarial and administrative facilities. 
(f) Financial restriction' applied by the Local Authority. 
(g) Being unable to charge a higher fee, the balance of 
which could be used to alleviate accommodation/ '' 
secretarial needs. 
It is perhaps worth noting that demand was not considered 
to be a principal factor on constraint. This is highlighted in the 
Rose Report which suggested that companies were forecasting increases 
in demand of 40% to 50% for 1 to 4 weeks full-time external courses 
and of some 75% to 80'% for longer courses. ' 
In terms of constraints limiting growth from the employer's 
viewpoint these were lised as: - _ 
(a) Suitable courses not available. 
(b) Existing courses unsatisfactory. 
(c) Insufficient places available on existing courses. 
(d) Course fee too high. 
(e) Cannot spare personnel. 
(f) Inadequate information about courses. 
(g) Internal courses adequate. 
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1.3 THE MEASUREMENT OF GROWTH. 
It has been seen that considerable expansion has taken place 
within the Further Education sector in the post war years and id 
likely to continue. In describing growth one tends to think about 
factors such as student numbers, full-time lecturing staff, physical 
-resources, costs, and so_forth. That is to say factors which are clearly 
definable and measurable. There are other factors however, ' which, 
even though difficult to measure, are still important. These would 
include: 
- Educational development. 
- Staff performance and attitudes. 
- Student performance and attitudes. 
- Public responsibility. 
- Curriculum development. 
There may be good reasons for this dichotomy. For instance, 
a college is identified in the heirachy of colleges by means of a 
group number; likewise for a department by its grade. In turn, these 
indicators are not arrived"at by a measure of how well, or badly, 
students have performed in their education, nor by their educational 
value to the community; they are ascertained by means of two essential 
yardsticks: - 
(i) the total number of student hours undertaken in the 
previous academic year, thus determing college group/ 
department grade. 
(ii) the total number of lecturing hours given in the 
previous academic year, thus determining college 
establishment. ' 
,r 
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These two factors, to a large extent, determine the lecturer 
composition and grade of the college and salary range of staff 
for the next year. Briefly, grading points and lecturer establishment 
are awarded to a college for each type of course work undertaken 
being determined by a given formula of the Burnham Committee 
negotiated at national level. Courses are graded according to one 
of four classifications: - 
A. 1 - Study above advanced level of the G. C. E., O. N. C., or 
equivalent standard leading directly to a university 
degree or an examination which satisfies the academic 
criteria accepted for graduate status for salary purposes. 
A. 2 - Study of equivalent standard to that in Category A. 1 
but not necessarily leading to qualifications 
mentioned in that category. 
B- Study or course above the Ordinary level of the G. C. E. 
or the O. N. C. or courses or parts of courses of a 
comparable standard. 
C- Study or courses or parts of courses which do not 
satisfy the above criteria. 
On applying these classifications to all courses undertaken 
in the current academic year together with the appropriate formula, 
one can readily compute both lecturer establishment and grading 
points for the next year. The points or lecturer establishment for 
each type of course work can vary; in some cases a course can provide 
a big unit contribution but absorbs a large amount of resources in 
terms of administration, lecturing and clerical time. The reverse 
of this happens on many occasions. The pointage and lecturer 
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establishment of a department are thus indicators of both the 
standard and quantity of work undertaken. That is to say a 
department with an increasing yearly total is in a growth 
situation and providing opportunities for its staff. For instance, 
let us take two courses, X and Y both requiring 150 hours of 
lecturing input in various subjects; course X is graded B, and 
course Y, A2. 
We can readily compute the contributions of Grading Points 
and Lecturer Establishment to be: - 
Course Grade Contribution Contribution 
to G. P. to L. E. 
4ass-ume 1 students 
X B 3.6 0.5783 
Y A2 5.7 0.6587 
Because-of the varying nature of such courses therefore, and 
the accruing contribution, the decision as to which courses should 
be run is important in ensuring optimum growth. 
1.4.1 Student/Staff Ratios. 
In addition to these two measures, guidelines are issued as 
to how a college should deploy its staff in terms of class sizes, 
lecturing hours per member of staff, average student taught hours. 
In this, what is known as the Pooling Committee comprising representatives. 
of the County Councils Association, the Association of Municipal 
Corporations, the Association of Education- Committees, the Welsh 
Joint Education Committee and the Inner London Education Authority 
was established under the chairmanship of the Department of Education 
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and Science with the following terms of reference: - 
"To consider and keep under review the arrangements for 
pooling educational expenditure with particular reference to 
teacher training and advanced further education, and to make 
recommendations to the Secretary of State or to the local authority 
association as maybe appropriate. " (Assessment of curricular 
activity and utilisation of staff resources in Polytechnics and 
F. E. Colleges, 1972). (10.3). 
Of particular importance in this document is the student/ 
staff ratios within which colleges are expected to work. 
"The student/staff ratio bands that we now recommend for the 
two faculty groups are: - 
Group 1 faculties 7.5 - 8.5 
Group 2 faculties 9.2 - 10.2 *inc. management 
We shall review, from time to time, the levels and operation 
of these ratio bands. " Once again, formula is used to calculate 
this ratio as: 
SSR = Full-time equivalent students 
Full-time equivalent staff 
Of this ratio, the Pooling Committee indicate, "In colleges where the 
present ratios are below the lower limits of the recommended bands 
the staffing will need to be adjusted. Establishments that are 
expanding will obviously find the upward adjustments easier to achieve. 
Having regard to normal staff wastage and turnover, we believe that 
it should be possible for all colleges to make the necessary 
adjustments within a period of about four years from the date of 
this memorandum - August, 1972. " 
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The full impact of the Student/Staff norms has not yet 
become apparent but it will certainly be felt by those departments, 
such as in this particular research, where courses are undertaken 
involving a fairly large element of project work i. e., 1: 1 ratio. 
For instance, the Diploma in Management Studies, undertaken at one 
of the colleges in the research, each academic year supervises an 
average of 40 such projects; each project being allocated one 
lecturing hour per week. That it is to say, in an academic year 
of 37 weeks, a total of 1480 student hours are undertaken on a 
1: 1 ratio. 
In the measurement of a colleges growth, then, it can be seen 
that, while many intangible factors remain important, two of the. chief 
yardsticks are grading points and lecturer establishment. It can 
further be seen that in a college's operation, recognition has also 
to be given to such factors as student staff ratios. 
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1.4. PROVISION OF COURSES IN FURTHER EDUCATION. 
Professor Cantor has observed, 
"It is clear that because of the complex nature of 
further education there are many influences national, regional 
and local involved in its administration. " 
Essentially a further education college is subject to. two 
major external sets of inter-related influences which have a 
bearing on the quantity and subsequent distribution of resources 
within the college. - Both colleges in this research are subject to these 
procedures: - 
(i) the procedure for approval of new course 
applications; 
(ii) the financing of courses. 
1.4.1. Course Approval Procedure. 
The method of classifying courses in further education by 
the Department of Education and Science, as required for financing 
purposes, falls into two categories, advanced and non-advanced. The 
category into which a course is placed determines the subsequent ; 
procedure used for seeking approval to offer the course. Advanced 
courses (i. e., Al and A2) lead to qualifications such as B. Sc., 
H. N. D., A. C. M. Ao, while non-advanced (B- and C) lead to 
qualifications such as G. C. E. 'A' levels, O. N. D., O. N. C, On a 
national basis, at the end of 1970 for example, about 200,000 
students were taking Advanced courses with about 950,000 taking 
non-advanced. For both the colleges in this research, the majority 
of the courses come into the Advanced category. This kind-of course provisions 
undertaken mainly by the polytechnics, is often referred to as 
Advanced Further Education. 
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Where the course is non-advanced, then, the decision to 
offer it at a college is a local matter between the college and 
the L. E. A, Clearly, the L. E. A. has to take into account the needs 
of other colleges within its jurisdiction and whether the demand 
for such a course justifies the necessary expenditure and increase 
in resources to undertake the course, With the movement of 
companies and organisations to and from the local area the pattern 
of demand for courses inevitably fluctuates and expression has to 
be given to this in the kind of course provision offered by colleges 
within the locality. 
In the case of the second college in this research, for 
instance, the L. E. A. has rationalised the course provision within 
the county by creating one college offering advanced further 
education courses and four feeder colleges offering non-advanced ones. 
'Feeder' Colleges College of-Technology 
Ordinary National Certificate Higher National Certificate 
Ordinary National Diploma Higher National-Diploma 
G. C. E. 'At Levels Diploma in Management Studie 
U. B. (London) 
Where a course is classified as advanced - the approval 
procedure is far more complex, and is subject to a national and 
regional structure. This structure is shown in Fig. 
4 overleaf. 
Fig. 4. 
, 
--------- ---NATI0NAL------------ 
The Department of 
Education and Science 
Department of CNAA. Professional 
Employment National Advisory bodies. Industrial 
Councils and Committes and 
Trade Organisations 
Central Training Teachers' Organisations 
Council. Industrial Other National Examining 
Training Boards. Boards. Voluntary Bodies 
--------- ---REGI0NAL ------------ -- 
Regional Advisory Councils (Regional Staff Inspector) 
\ 
Regional Standing 
Regional Committee Academic Regional 
Economic Plan- Board Examining Boards 
ing Councils. Subject Advisory Panels 
--------- ----L0CAL-------------- 
Local Education Authorities 
Education Committee 
F. E. Sub-Committee - 
F. E. College 
Board of Governors 
Principal 
- 29 - 
At national level, for approval of advanced courses, the DES seeks 
advice through the National Advisory Council on Education for Industry 
and Commerce (NACEIC) which, in turn, is linked to bodies at regional 
level, known as the Regional Advisory Councils (RAC's). Her Majesty's 
Inspectors (HMI's) act as 
,a 
field force for the DES in its oversight 
of further education. Within the inspectorate, Regional Staff 
Inspectors, (RSI's) advise the RAC's on such matters as the location of 
advanced courses and make final recommendations to the DES. At the 
time of writing this thesis, the DES is undertaking a review of the 
RAC's largely because of the local government re-organisation scheduled 
(2A ) for April 1974. The present, -10 RAC's were created after the second 
world war to co-ordinate further education within a region and to avoid 
unnecessary duplication of courses at different colleges. 
In Wales, for example, the Welsh Joint Education Committee 
(WJEC) consists of representatives of the present seventeen LEA's as 
well as industry, the university and teachers' organisations. Among 
its many responsibilities it has a co-ordinatory function for 53 
major further education establishments -1 polytechnic, 1 national 
college of agriculture, 1 college of music and drama, 21 colleges of 
technology, 17 colleges of further education, I. college of food 
technology and commerce, 5 colleges of art, 5 farm and horticultural 
institutes, and a college of librarianship. Largely because of the 
geography of the principality, of a total population of 2,718,, 000 
about 1t729,000 live in the industrialised areas of South Wales. 
With local government re-organisation, there will be six new 
counties (presently 13): - Clwyd 358,000; Dyfed 314,000; Gwent 439,000; 
Gwynedd 219,000; Mid Glamorgan 530,000, Powys 98,000; South Glamorgan 
389,000; West Glamorgan 371,000; population figures as at the 1971 
census. 
The present national RAC's administrative boundaries are 
shown in figure 5 overleaf. 
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1 London and Home 
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3 'South-Western. 
4 West Midland. 
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6 East Anglian. 
7 Yorkshire Council for 
Further Education. 
8 North-Western. 
9 Northern. 
10 Welsh Joint 
Education Corimittee. 
For a colle; e, then, wishing to provide an advanced course it has 
to mate application to its RAC on form FE21. 
Appendix 4 (page 261) contains an actual example of a completed 
FE21 form as submitted to the RAC by the second college in this research. 
It provides a full explanation of the rationale for the application and, 
therefore. why approval was sought to offer the course at the college. 
(The application iss in fact, in respect of a two years full-time course of Al 
Burnham grade for the Chartered Institute of Secretaries and Administrators. 
Essentially this course was seen as being complementary to the college's 
existing full-time accountancy courses, A. C. M. A. and A. C. C. A., commenced in 
the two preceding years and for which over 100 students had currently enrolled. ) 
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The initial reaction of the inspectorate to this proposed new 
development at a meeting with the college principal and head of 
department was favourable. At a later stage, however, the inspectorate 
considered that approval would not be given largely because the 
region's polytechnic had, by then, also submitted an application to 
undertake the same course and it was believed there would be 
insufficient student numbers to support both institutions. New 
course applications to the RAC, then, usually have to meet a deadline 
during the first term of the academic year. Consequently, for a college 
wishing to expand its course provision in this respect, there is a flurry 
of activity in order to meet the deadline. If the application is to be 
meaningful, this activity will involve lecturing staff in many hours of 
preparatory work devising course schemes and undertaking market research. 
The FE21 application then, after completion, proceeds via the LEA to the 
RAC and the college waits for a final decision. This decision is formally 
communicated to the college by about the following March when the RAC 
circulates all colleges within the region with details of course approvals 
or otherwise, giving reasons. Clearly, if there is a good liaison between 
the college and RSI then unnecessary burdens can be avoided if the RSI 
feel such an application to be inopportune at that point in time. Several 
other colleges within the region, for instance, might have similar 
aspirations and feel inclined to put in an application to do the same 
course. What advice should the RSI give in such circumstances? He may 
feel, for examples that a. college is over-ambitious and needs additional 
expertise before approval can even be considered. In Wales, 15%-20% of 
all courses approved by the RAC remain unimplemented. In addition, 
approval of some full-time courses can involve expenditure of L50t000 
per annum. It is clear, then, that approval of advanced courses requires a 
careful analysis on the part of the RSI and RAC because, as will be 
seen, of the special way in which such courses are financed. 
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On the procedure for course approval, Professor Cantor 
comments, 
"The system for approving advanced courses is one based 
upon competitive bidding whereby colleges submit proposals which 
are considered by the R. A. C's with, as yet, relatively little 
knowledge of a national situation or national needs to guide them. 
Having made a decision, the R. A. C. then passes it on to the 
inspectorate which, acting on behalf of the DES, approves or 
refuses to allow the commencement of courses and so controls the 
rate of development. Under such a system, it is very difficult 
for the R. A. C's to play their proper part in effectively controlling 
resources and planning ahead.! ' 
At college level, then, there has to be an awareness of its 
own capabilities and how best to relate these to meet the various 
needs of school leavers, the needs of industry and commerce and 
the requirements of professional bodies. What are the processes 
for instance, leading to the expansion of an existing course or to 
the establishment of a course which has not been previously taught 
at the college? The Institute of Operational Research in its 
report 
(1"40of 
colleges in the F. E. Sector found, 
"The study lead to the principal of the college as the 
man through whom proposals enter the formal mechanism of approval 
and therefore the presumption that he. has a very important role in 
determining the pattern of growth in the system. The desirable 
development of further education thus leads to a study of the 
pressures on him, and his reactions to them. " 
The need for different kinds of courses can arise from 
many sources at all levels. The DES, for instance, as well as being 
closely concerned with course innovations, in some cases, is also 
responsible for the validation of national examinations. Industry 
at large is undoubtedly a prime mover in making demands for courses. 
On a national basis, for example, the hospital service between 
1969 and 1971 sponsored 5000 hospital staff on short management 
(3) 
courses alone. 
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Many influences are at play, therefore, giving rise to 
fluctuating patterns of demand for courses. In this situation 
advanced courses need to be approved by the DES through the RSI 
and considered by the RAC in their advisory capacity. 
1.4.2. The Financing of Courses. 
The funds for further education are provided from a variety 
of sources depending largely on the classification of courses. In 
order to determine the costs to be borne by any particular L. E. A., 
it is necessary to subtract from the total expenditure of colleges 
with its domain the costs attributable to three chief sources: - 
(i) Recoupment from other L. E. A's (i. e. Non-advanced 
out-County Students). 
(ii) Course fees. 
(iii) Advanced F. E. Pool. 
(i) Recoupment (Non-Advanced courses). 
This figure is determined by calculating the costs 
associated with the teaching of students from L. E. Al, s outside that 
of the college at which the students are attending, i. e., out-County 
students. This will happen where a student, say, is unable to obtain 
the same kind of non-advanced course at any of the colleges within 
the L. E. A. in which he is residing. Before he is able to attend 
such a course, it is necessary to produce at the college at 
enrolment times a validated certificate from his own 
L. E. A. This 
certificate, in fact, is an acknowledgement on the part of his 
L. E. A. that 
it is willing to accept the responsibility for payment of part of 
the teaching costs associated with the course. Without such a 
certificate, it is highly likely that the student will not be allowed 
to attend the course. 
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In one case during this research, for example, three 
out-County students had been allowed by the South Wales college 
to commence a non-advanced Social Work course on the clear 
understanding that certificates would be forthcoming from the 
parent L. E. A. In the event, the parent L. E. A. objected claiming 
that a course, although not exactly the same, was being provided 
at one of its own colleges. The students insisted that because of 
the kind of expertise being provided and the range of subjects 
covered, they still wanted to attend the original course at the 
college of their choice. The parent L. E. A. maintained its stance 
at which point the college authorities felt there was no alternative 
but to ask the students to abandon the course they had commenced. 
The students subsequently did not attend any course. 
Clearly, whatever the 'rights' or 'wrongs' of this 
particular case, many students are still left feeling bemused with some of 
the administrative arrangements for non-advanced courses. In some 
regions, such as the West Midlands, the recoupment procedure has been 
abandoned altogether because of the complex calculations involved 
and the sheer volume of administrative work entailed in recovering 
sums of money from L. E. A's. In some cases, the costs involved, in 
the administrative procedures is greater than the subsequent balance 
after each L. E. A. has undertaken the recoupment exercise. 
(ii) Course Fees. 
This figure will include the economic charges involved in 
providing courses specifically for particular employers as well as 
the more usual kind of course fee for part-time day or evening 
courses. For example, during 1972/73; for all part-time day courses 
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one of the colleges considered here charged £6.50 per student. 
This charge has to be paid by the student irrespective of whether the 
course is advanced or non-advanced; in many cases the cost is met 
by the student's employer. 
Economic charges on the other hand reflect the actual 
teaching and administrative costs of providing a course. In the 
South Wales college this figure is arrived at by multiplying the costs 
per lecturing hour (say £3.50) by the total lecturing hours of the 
course and then adding 25% for administration. During the academic 
year 1972/73, slightly more than £13,000 was obtained by the college 
from economic courses which was subsequently paid to the L. E. A. 
(iii) Advanced F. E. Pool. (Advanced courses) 
By far, the most important source of finance is that of the 
Rate Support Grant, regulated by Central Government, and provided to 
meet the costs of advanced further education and commonly referred to 
as the "Pool". That is to say LEA'sproviding advanced further 
education charge their expenditure to the pool, and all authorities 
contribute to the pool, on a rough formula based 5O on their number 
of school pupils and 50% non-domestic rateable value. The advanced 
F. E. pool acknowledges the non-local character of much of this 
expenditure and has the advantage of sharing costs for providing the 
service among LEAls. This system gives students some freedom of 
choice and spreads the costs of providing F. E. requirements-fairly 
across the nation. 
The amount of finance which accrues to a college is based on the 
teaching salaries' spent on advanced work plus a proportion of the salaries 
of heads of departments and principal and other general costs. The more 
time that'can be spent on advanced work, therefore, the more that can be 
claimed from the pool. The emphasis on teaching salaries gives an added 
incentive to put high grade staff on advanced courses. 
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The procedure used in financing courses is shown here 
for the second college in this research, as reported by the 
Borough Treasurer to the college's Board of Governors. 
College Estimates of Income and 
Expenditure 1973-74 
EXPENDITURE 
Salaries, etc., Principal and Teaching Staff 
Salaries, Wages, etc., Non-Teaching Staff 
Contingency for Pay Awards 
Books, Stationery and Materials 
Furniture, Apparatus and Equipment 
Library Books and Subscriptions 
Advertising, Printing, Stationery and Postages 
Rents, Rates and Insurances 
Upkeep of Buildings and Grounds 
Fuel, Light and Cleaning 
Load Charges 
Central Establishment Charges 
Revenue Contributions to Capital Outlay 
Other Expenses 
Residential and Economic Courses - 
Travel and Subsistence 
Industrial Liaison' 
Research Project - Dept. Health and 
Social Security 
Refectory 
- Total Expenditure 
INCOME 
Fees 
Rents and Hire of Premises 
Prizes 
Sales to Students 
Hire Charges - Computer and other equipment 
Private Phone Calls 
Bank Interest 
Miscellaneous 
Industrial Liaison 
Research Project - 
Dept. Health and Social Security 
Refectory 
Total Income 
Net Expenditure 
Estimated 
4 1973/7 
435,601 
77,717 
36,000 
6,400 
19,813 
6,8oo 
12,800 
29,103 
15,450 
34,169 
101,848 
16,300 
19,824 
13,905 
3,500 
1,950 
16,001 
849,161 
42,500 
154 
300 
900 
350 
60 
700 
175 
1,366 
15,037 
61,462 
787,699 
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Here, then, it can be seen that the net expenditure in 
providing all college courses is estimated at £787,699 for the 
academic year 1973-74. The proportion of teaching hours, as 
calculated at the Ist November, 1973, employed on advanced 
poolable courses, is 57%. 
The apportionment of the net expenditure of £787,699 in 
determining the amount borne by the L. E. A. for this particular 
case is shown as follows: - 
Apportionment of Net Expenditure 
for 1973-74 £ 
57'% Advanced Further Education Pool 448,988 
43% Non-Poolable 338,711 
A. 787,699 
Recoverable from Pool by Authority 
Advanced Further Education 448,988 
Non-Advanced no-area students (e. g overseas) 1,000 
Recoverable from other Authorities 
Net Amount borne by Authority'(A-B) 
449,988 
26,000 
B. 475,988 
1 311,7111 
This shows, then, in this particular case the effect of 
the pool is to reduce the expenditure to the local authority of 
providing advanced courses by £449,988 and a furtherreduction of 
£26,000 by recoupment from other authorities. That is to say, 
the local authority' itself is responsible for about 40% of the 
total expenditure,. 
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In practice, then, the working of the pool shows a 
substantial transfer of money from counties to county boroughs 
which provide most of the advanced further education. The pool 
procedure has come in for severe criticism from many different 
quarters. It is argued by some that. treasurers have perhaps 
not looked so critically at pooled costs as they customarily 
look at direct costs; administrators and principals are eager to 
develop advanced coursesl often without too careful attention to 
costs; senior teaching staff are perhaps not employed properly 
in that they undertake much clerical and administrative work; and 
the DES is perhaps not looking rigously enough at costs when 
approving courses. Other criticisms about the procedure include 
those concerned with the complex nature of recovery from the pool 
and inter-authority recoupment and the vast amounts of clerical 
and administrative work involved. Inevitably misunderstandings 
arise, an example of which is given here for one of the colleges 
in the research, involving an excess recovery from the pool of £286,365. 
Extract from Minutes, Board of Governors 
30th November, 1972 
"(3) Some non-poolable courses had been included in 
the pool claims in respect of this college since 1968-69. This 
had happened because statistics submitted to the Treasurer's 
department regarding the pool included all courses falling into 
A1 and A2 categories of the Burnham Further Education Committee 
Grading of Courses. The A1 and A2 categories were regarded as 
advanced but A contained courses, mainly City and Guilds which 
were not poolable. 
(4) The first year in which the errors occurred was 
1968-69. Since the claims for the year and for 1969-70 had been 
completed and certified by the District Auditor they will be 
regarded as settled and not re-opened. 
(5) The total over-estimate of recoveries from the pool 
is £286,365. ""- 
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The, procedure for financing advanced courses, then, is 
based on the premise that it would be unfair to leave individual 
LEA's to finance the expenditure from their own resources because 
the facilities being provided are for the benefit of the nation 
as a whole. With the impending re-organisation of local 
government there will be fewer LEA's - 104 in place of 163. 
There will probably be a tendency towards more corporate management 
(in 
local authorities' work10 : The Bains Report has also 
recommended the establishment of a Policy and Resources Committee 
to exercise overall control over the major resources of an 
Authority. 
What effect the re-organisation will have on the financing 
of courses remains to be seen. At college level, then, it can be 
seen that several external influences play a part in determining 
what is to be its course provision and if and how this is to be 
extended. That is to say a college is by no means a free agent 
in determining what kinds of courses are to be provided there. 
In the management of resources a college principal and departmental 
heads have to be aware of the external constraints as well as 
those relating to internal matters. In this process, as found 
by Nicholson 
(10.1) 
the application of management principles in 
the internal administration of many colleges is notably lacking. 
10. F. E. Finance 1973, Coombe Lodge Report, June 1973. 
` 
'The LEA and Resources's J. H. Henry, Chief Education Officer, 
Surrey County Council. 
10.10 The Application of Management Principles in the Internal 
Administration of Technical Colleges, 1968. 
M. Sc. thesis; S. Nicholson. 
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2.1. THE KEY INTERNAL CONSIDERATIONS. 
2.1.1. The Formal Structure. 
For a college, issues arising at national and regional level, 
do influence the volume and subsequent distribution of resources at 
local level. A typical organisational structure at local level in 
administering further education is shown in figure 3. 
Fig. 3. 
Local Education Regional Staff Inspector 
Authority Regional Advisory Council 
Director of Education- 
c 
tor of Education Assistant Dire 
(Further Education) 
Advisory Governing 
Sub- Body 
Committee 
LEA Inspec- Principal Specialist 
tors/organ- HMI's 
isers 
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Administration Teachers Academic Services General Services 
Registrar 'Heads of Educational Student Welfare 
Departments Technology and Counselling 
Assistant Librarian Maintenance 
(registrar(s) Officer 
Principal's Principal Workshop and 
Secretary Lecturers Laboratory 
Technicians 
Senior 
Lecturers 
Lecturers Grades 
fand 2 
Clerks e. g. 
Finance, examin- 
ationj records 
Shorthand Typists 
Part-Time 
Lecturers 
Central Chief caretaker 
Reprographic (porters and 
cleaners) 
Computer 
Visual aid Refrectory super- 
Technicians visor. 
Telephonists 
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It is certainly the case that no two colleges follow exactly 
the same pattern. Professor Cantor has observed for instance, 
"The effectiveness with which they (principals of colleges) 
carry out their responsibility varies considerably from establishment 
to establishment and from authority to authority depending partly 
upon their personal qualities and partly upon freedom to manouevre. 
In some cases, the local authority may delegate considerable 
authority to the governing body of the college who in turn delegate 
it to the Principal; in others the authority's permission has to 
be sought before even the most trivial administrative decision can 
be made. " 
Several kinds of structures are emerging at different colleges 
based, as Professor Cantor has observed, on the ethos at local level 
as well as national developments. In the most common cases, in 
terms of the formal structure, a college principal has the overall 
responsibility for the adminstration of the college. Where a 
vice-principal has been appointed, he deputises for the principal 
and will probably have specific responsibilities for areas of work, 
such as staff development. Below this lecturers are organised in 
departments, largely based on common courses, and being responsible 
to a head of department. Principal lecturers, where appointed, usually 
have a responsibility for groups of courses, and senior lecturers 
as tutors to specific courses. By and large the higher the rank 
within the. college structure, the less the amount of teaching 
undertaken and the greater the increase in administrative duties. 
In terms of committees, the college academic board is the 
supreme formal body for staff participation and consists of 
representatives of both teaching and non-teaching staff, teachers' 
union, staff association with vice-principal, registrar, heads 
being ex-officio members and principal as chairman. It usually 
meets once a term although special meetings can be convened. For 
I 
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many colleges, the current debate includes the degree to which an 
academic board should have executive type decision-making powers 
for matters falling within its purview. 
At departmental levels a board of studies exists, 
consisting of elected staff members and departmental head- as 
chairman. A board of studies will have a similar responsibility 
as an academic board but for matters arising at departmental level; 
if urgent, these matters can be raised at academic board level. 
Other various committees, such as educational technology, will 
submit reports to the college academic board at intervals of time. 
In terms of formal liaison with local industry and 
commerce, each department will have an advisory committee meeting 
twice a year. This committee consists of representatives, 
nominated by the college, from companies and organisations within 
the locality and provides advice about matters relating to the 
department's course provision. 
2.1.2. College Estimates and Procedures. 
Within this formal type of structure, thenhow does a 
college decide w1at quantity of resources are required and how 
these are to be allocated within the various departments? For 
many colleges, the calculations for this purpose represent a 
one-off exercise which have to be undertaken in order to meet a 
deadline. During the first term of each academic year, a college. 
principal and departmental heads prepare details of the resources 
required for the expected work of the college during the next 
academic year. The composite figure for the college is commonly 
referred to as the 'estimates'. In general, these estimates come 
under the following headings: - 
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Staffing - teaching and non-teaching. 
Equipment - minor and major expenditure. 
Consummables - stencils, various teaching aids. 
Text books - library applications. 
Furniture - new desks, rooms for staff. 
Development - staff, courses. 
During this preliminary planning phase much consultation 
takes place between college principal and L. E. A. officers in order 
to gauge what expenditure is likely to be forthcoming. By and large, 
then, the purpose of planning at this early stage is to ascertain 
what resources will be required for maintenance of existing courses 
and also for proposed extensions of the course provision. Differences 
of opinion can arise between a college and the L. E. A. as instanced 
by the Manchester research, 
"Demands for extra staff, whose justification was related 
to the needs of industry, were not always received sympathetically 
by L. E. A. establishment committees. " 
In order to prepare realistic estimates, then, a balance 
has to be achieved between what are the essential needs of the 
college and what is likely to be made available by the L. E. A. 
f Projections of resource requirements for possible 
extensions of the existing course provision have to be made. This, 
of course, has to be related to any new course application to the 
R. A. C. and whether there is a likelihood of the course being 
approved. Clearly a good deal of uncertainty is involved for such 
as college principal and departmental heads. One such case of 
this uncertainty is cited here for one of the colleges involved 
in, this research. During the preceding three years considerable 
expansion of courses in Social Work had taken place resulting in 
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full-time lecturing staff being appointed for this work. The 
point had been reached where additional full-time staff were 
needed in order to consolidate the existing courses and met 
the additional demands being made by Social Services departments 
in some local authorities. The chief course involved for the 
college department is a one year full-time course for Residential- 
Social Workers (e. g. those-in charge of homes for the elderly) and 
being validated at national level by the Central Council for 
Training of Social Workers (C. C. T. S. W. ). Other courses, validated 
by this body are undertaken at different colleges within the region 
the chief one being a full-time course for Field Workers. At 
national level, the stage had been reached where the two courses, 
Residential and Field, were to be brought together in one generic 
two years full-time course to be offered only by those colleges 
selected by C. C. T. S. W. in consultation with the R. S. I. 
Protracted discussions took place between the college and 
the C. C. T. S. W. at a series of meetings at both the local level 
and the London headquarters. The problem for the college now became 
one of balancing the needs of the existing courses against the potential 
staff over-provision if the college should not be approved as a 
centre for the two years course. It was clear at the outset - 
that only a few colleges would, in fact, be approved and the 
general policy was one of concentration at the polytechnics. 
In this instance, the polytechnic within the region was not currently 
undertaking any courses in the field of Social Work. 
Nevertheless, at the college level, the principal and 
departmental head faced an uncertain situation which somehow had 
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to be reconciled within the estimates for the next academic year. This, 
then, is one illustration of the kind of uncertainty involved in 
planning for resources prior to submission of estimates. That is to say 
with the changing patterns and fluctuating demand of courses there is 
uncertainty when estimates are being prepared. A further illustration 
of this feature occurs when estimates have been submitted based on 
projected work for the next year, and then at a later date a new company 
moves into the local area requiring considerable assistance with its 
training needs. At the time when estimates were being prepared there 
may well have been little indication that such an event would occur. 
The reverse of this type of situation also happened during the course of 
this research in so far that a large company, previously supporting many 
of the college coursesq moved its operations to a, different part of the 
country. The company had previously supplied students largely for courses 
in science and engineering (where there has also been a national decline 
in student numbers) and the college then faced the situation of having 
surplus resources in one area but yet requiring increases in others such 
as management, accountancy. Some L. E. A's, in this kind of case- might 
take the view that redundancy is the only solution although this did 
not happen here because of proposed developments likely to occur at a 
later date. Professor Cantor has observed of this situation, 
ý"Moreovers the worry that this engenders is bound to be 
disturbing, not only to the relatively few teachers who are threatened 
by'redundancyl but also to their colleagues who find themselves 
wondering if they too are likely to be involved at some future date. " 
An example of the detailed annual estimates for 1973-74 for 
one of the colleges in the research is shown in the following summary: - 
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ANNUAL ESTIMATES 19'73-74 
1. Salaries - Principal and Teaching: Staff 
2. Salaries and Wag es - Non-teaching Staff 
3. Books, Stationer y and Materials 
Stationery and Materials ) 
Text Books ) 
Films ) 
4. Librar 
Books 
Subscriptions 
5. Furniture, Apparatus and Equipment 
Payment for Computer 
Furniture and Fittings 
Rental of Equipment 
Equipment and Apparatus 
Recreational Equipment 
Research Equipment 
Computer Maintenance 
6. Advertising, Printing and Stationery 
Printing and Stationery (Office) 
NCR Stationery and Computerising 
Publications (Principal) 
, Miscellaneous Equipment (Office) 
Gameral Office Expenses 
Advertising 
Postages 
Stationery for resale 
7. Rent, Rates and Insurances 
8. Upkeep of Buildings End Grounds 
9. Fuel, Light and Cleaning 
Fuel Oil 
Electricity 
Gas 
Towelling 
Cleaning Materials 
Floor preparations 
Tools and Cleaning equipment. 
Window Cleaning 
Protective Clothing 
Water .... 
ý, 
Small Items 
Laundry ._-ý. , .ý... 
Salaries and Wages 
10. Central Establishment Charges 
435,601 
77,717 
, 8,400 
6,550 
2 50 6,800 
9,313 
100 
1,500 
4ý? 0 
200 
800 
3,200 19,813 
3,600 
1,750 
100 
500 
50 
4,500 
lv5OO 
12,800 
29,103 
15,450 
3,600 
5,000 
900 
30 . 
350 
50. 
. 150 100 
150 
700 
100 
22,769 34,169 
16,30ö 
c/ 656,153 
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U. Loan Charges 
12. Revenue Contributions to Capital Outlay 
13. Other Expenses 
First Aid 
Subscriptions 
Examination Fees 
Examination Assessors 
Examination Invigilation 
Educational Visits 
Prizes 
Post-entry Training 
Conferences 
Short Courses for teachers 
Hire of Transport 
Speech Day 
Audit Stamp Duty 
Mini-bus Miintenance 
Equal Annual Charge 
Car Allowances 
Travel and Subsistence 
Candidates ) 
Governors ) 
Staff ) 
Principal's Hospitality ) 
Special Hospitality ) 
Fees - outside lecturers 
Miscellaneous 
14. Residential and Economic Courses - Travel and 
Subsistence 
15. Industrial Liaison 
16. Refectory 
Staff 
Food 
Repairs and Replacement 
Cleaning Materials 
Laundry 
Cigarettes 
Rental 
Insurance 
17. Computer - Loan Charges. Maintenance etc 
18. Open University (Net) 
19. Research Project - Dept. Health and Soc. 
20. Contingency sum for teachers' salary award 
99 
c/f 656,153 
101,8' 8 
19,824 
50 
300 
5,200 
350 
600 
500 
300 
75 
400 
1,500 
30 
750 
450 
200 
50 
1,500 
1,000 
250 
300 
100 13,905 
3,500 
11930 
6,701 
8,900 
300 
80 
20 
i6, ooi 
36, E 
849,161 
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At this stage, then during the first term of the academic 
year estimates are finally submitted to the L. E. A. By April 
during the same academic year, the results of the estimates are 
known. Estimates can, be approved in total or cut back to some 
degree - sometimes dramatically. The Manchester research noted 
an example, 
"Education estimates in the Authority for the current 
financial year were heavily cut by £4 million..... Faced with 
this cut, the Chief Education Officer held meetings with his 
chief assistants, where the implications were worked out. 
The Finance Officer pointed out that little beyond existing 
commitments could be met and because of the future rate of 
expansion, further eiucation would tend to suffer more than 
other sections of the Service. " 
Of the reasons why such cuts might be necessary, 
Dr. K. Ollerenshaw, Manchester City Council Finance Committee 
commented, 
"Local authorities are limited both by national financial 
policies and directly, by public resistance to rises'in rates. 
Not only does an enraged local electorate vote a controlling party 
out of office if rates go up too fast (and this is what democracy 
is about) but they can start defaulting or delaying rate payments, 
or industry and commerce start moving away from high rate areas 
so that the process becomes self-defeating. "(11) 
2.1.3. Kinds of Resource Problems. 
At college level, then, what are the effects of a cut in 
estimates? Clearly the amount of the cut is important since this 
will indicate whether major changes in previous plans will be 
required. In terms of the course provision, let us consider some 
such examples: - 
- In the current academic year a college has undertaken 
work on 200 courses to the total'of 180,000 student hours with 100 
11. "The Future of Further Education Finance". Coombe Lodge, 1971" 
J. 
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lecturing staff plus part-time lecturers, spread across five 
departments. For the next year, the indications are that this 
work could grow to 225,000 student hours, involving 220 courses, 
providing lecturing hours, increase by 15%. In addition an increase 
in lecture, rooms will be required. In the event, estimates approved 
by the local authority allow for an increase of lecturing hours 
of 5%, including part-time, together with an increase in lecturing 
rooms of one half that required for the additional work. On what 
basis should college decision-makers allocate the 5% increase in r 
lecturing hours across the five departments? 
-A college which during the present academic year has 
employed part-time lecturers to the total of 20'% of all full-time 
lecturing hours, is now instructed by the local authority to 
reduce this figure to 10% for the next academic year. There is. 
to be no increase in full-time lecturing staff for the next academic 
year. On what basis should the college's decision-makers decide 
which of the collegels present courses are to be affected during 
the next academic year? 
-A further example of a resource problem, 
although not necessarily related to cuts in estimates, is that of 
over-provisions as mentioned previously, caused by fluctuating 
patterns and changes in demand for courses. 
Dr. H. T. Taylor, 
(10.2) 
Principal, Huddersfield Technical 
College, summarises effects of cuts in estimates on the course 
provision as, 
"Inevitably the estimates are cut. What do we do then?..... 
We either stop some vocational courses, or more likely, we dilute 
the quality of education we are providing. " 
10.2. College Administration for Principals and Vice-Principals. 
Coombe Lodge, 1972. 
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Depending, thep, on the magnitude of any cuts in 
estimates will determine how the college§ course provision is to 
be affected. It could mean, for instance, that whereas some evening 
courses would have been previously started with a low student intake 
(e. g 2nd/3rd year), then this would not now take place. Certainly, in the 
area of management education where demand for courses tends to 
exceed what a college can provide, priorities have to be 
established. 
The uncertainty of the resource allocation system within 
a college then, is a function of features of the administrational 
structure such as approval of new course applications and/or 
college estimates as well as the changing patterns and fluctuating 
demand of courses. 
This kind of uncertain environment can underlie many conflict 
situations among college staff as instanced in a Working Party 
report, 1970, of one of the colleges in this research. 
"We suggest that the recent drop in total student 
enrolments have been partly caused by the failure to meet the 
demand for full-time places on certain courses and this has been 
caused by a faulty allocation of resources. " 
Clearly, if resources are with-held from some developments 
then there can be implications about the potential for promotion 
of those staff who would have been involved in such developments. 
Faced with these kinds of uncertainties, then, there are 
clearly many problems in attempting to formulate college policy 
objectives. This particular feature, however is by no means 
unique to further education. The Plowden Council attempted to':... 
obtain formulations, of objectives-from-head school teachers. , The 
report commented, 
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"This list shows that general statement of aims tend 
to be little more than expression of benevolent aspiration which 
may provide a rough guide to the general climate of a school, 
but which may have rather tenuous relationship to the educational 
practices that actually go on there. It is interesting that some 
of the head teachers who were considered by H. M. Inspectors to be 
most successful in practice were least able to formulate their- 
aims clearly and convincingly. " (Para, 497, Plowden Report). 
Even assuming for a moment that an educational institution 
was able to specify meaningful and acceptable objectives, there 
would still remain the'immense problem of devising measuring scales. 
which would accurately assess how well these objectives were being 
met from year to year. As a speaker at the Home Universities 
Conference 1964 put it (University Teaching Methods, Hale Committee), 
"The only way to quantify the effective effort of a 
university teacher is to measure his research output. Teaching 
ability and other contributions to the supposedly desirOable ends 
of university education, cannot be quantified. Subjects vie with 
one another for recognition, that is to say for the allocation of 
funds; the most obvious way to gain recognition is by research 
output". 
For the further education sector, many would be tempted to 
substitute for tresearch output' the words 'administrative capability'. 
Summarising the kinds of problems of managing resources in a college 
it can be seen these fall broadly into the following categories: - 
(i) Un-met Demand. 
Great emphasis is put on expansion by many college 
principals and departmental heads. Success, 
according to some researchersýis measured by this 
criterion. As a consequence every effort is made 
to meet demand but because of insufficient resources 
some of the demand may have to be left un-met. How 
should this be translated into specific areas of 
work throughout the college's departments? 
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(ii) Over-Provision. 
Because of the changing pattern in courses and 
fluctuating demand, instances can arise where a 
college has an excess of staff in certain areas 
of work. What are the overall college resource 
implications, in such an event? 
(iii) Cutting of Estimates. 
Estimates for resources can be cut, sometimes 
substantially, leaving a college unable to meet even 
its present work commitment for the next academic 
year. Once again how should this be translated into 
specific areas of work? 
(iv) Internal Attitudes. 
The above problems can lead to conflict situations 
between staff in different departments and among 
staff in'ýthe same department. The problems enunciated 
at college level also apply at departmental level in 
that specific courses are affected. In this case, 
there can be implications not only for students but 
staff as well. A member of the lecturing staff unable 
to develop areas of work for lack of resources or an 
existing over-provision may feel his promotion 
prospects being curtailed, If the college decision- 
makers measure their own success by growth, how likely 
is it that they will use such a 'yardstick for lecturing 
staff: For a particular college's decision-makers 
there is An implication that if a balanced course 
provision cannot be brought about at that college, 
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there is the likelihood that able lecturing 
staff will seek advancement elsewhere within 
the expending further education sector. That 
it is say, there is also an internal attitude 
problem to be faced in the way resources are 
allocated. 
(v) Specifying Objectives in a Changing Situation. 
As was seen earlier, the needs of students have 
both changed and extended considerably. This has 
created problems-for college decision-makers in 
specifying meaningful objectives for the 
institution in order to cope with a rapidly 
changing situation. In turn, this generates a 1' 
whole series of questions about the way resources 
are to be allocated. 
(vi) Quality of the Education. 
The quality of the contact between teacher and 
taught remains supremely important whether a 
college faces a growth situation or not. In some 
circumstances however, decisions have to be made 
between stopping courses altogether or 'diluting 
the quality of the education'.. Under this heading 
could be included resources for staff/course development, and 
research and for which choice may have to be exercised. 
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In summary, then, it can be seen that many college 
decision-makers are highly motivated in wanting to secure 
provision for courses in response to the ever-growing and widening 
needs of employers and students. This provision has to be made 
against a background of a limited supply of resources and a degree 
of uncertainty in many administrational features. Herein lies the 
core of the allocation problem which can be summarised as: - 
reconciling the kind of course provision in a 
situation where there is a fluctuating pattern 
of demand for courses; 
- reconciling course provision in the way resources 
are deployed in the various college departments; 
- reconciling possible financial cuts in estimates 
with the concomitant effects on the course provision 
(e. g. 'abandonment' or 'dilution'); 
- reconciling the aspirations of college staff 
in 
terms of the course provision and the wider need 
for a regional policy. 
- rec3nciling the course provision within the 
norms set at national level, (e. g. student/staff 
norms, lecturing hours of various grades). 
A sequential planning model of some factors 
influencing the 
deployment of resources at college level is shown in figure 
6 
overleaf. 
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Fig. 6. Sequential Resource Planning Model 
at College Level 
College Policy in 
Allocating Resources 
Decision about resources Departmental deployment 
the next year and of resources. 
subsequent years 
Volume-of Course Time Availab e Time available-for 
hours undertaken, for lecturing, administration, 
determining for the clerical, identifying course needs 
next year technician and problems; research 
- Group of College services 
- Dept. Grade. 
- Number and Grade 
of staff. 
'Innovations' Actual provision of 
courses during the 
academic year. 
Areas of need 
arising therefrom 
Here for any one academic year, we start in, say, April 
at the stage where the college has been informed of its estimates 
for the next year. (The factors appearing in the-model are discussed 
in the following). 
2.2. COLLEGE POLICY IN ALLOCATING RESOURCES. , 
Starting from this stage, therefore, the college can 
compare actual with requested staffing for the next academic 
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year. If, as is likely, there is an imbalance the college has 
to decide on policy by which resources will be distributed 
throughout the various department. For a department, at worst, 
this would mean'no additional commitment and, at best, receiving 
the full amount in total. This is an area, in the absence of 
objective yardsticks, where personalities and personal preferences 
can affect the issue thus giving rise to conflict. In both the 
departments of this research, for instance, voices had been raised 
at Academic Board level about the way resources were allocated to the , "; 
management departments to meet the growth situation. One engineering departmental 
head queried whether the character of the college was being changed 
by allowing a rapid expansion of courses in the management field. 
At the other college, a Working Party in 1970 wrote in its report, 
"In our view only exceptionally, and then a special case needs to 
be made out, should 'points' earned by one department be used to 
raise the gradings of staff in another department. It could be 
that to help ensure certain agreed areas of development that 
initially such higher staff grades may be warranted, but we suggest 
that in such an event the matter should be thoroughly aired and 
discussed before decisions are made, thus helping to remove the 
sense of injustice of other staff who may be affected. " ,. 
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With these kinds of misgivings and pressures for 
resources both staff and materials) what is clearly important 
for management education to thrive is the continuing support 
of key decision-makers such as principal and governors. For 
some colleges there is evidence to show that little distinction 
has been made between the needs'of management education and 
other forms of education - engineering, science. Zn this respect, 
both departments considered in this research were fortunate where 
both college principals and governors had taken a leading role in 
the development of management education. This supportive role is 
well illustrated in a working party report of the short course 
provision within the I. L. E. A. department, prepared by two governors, 
principal, vice-principal and head of department. The reason for 
introducing on a fairly large scale the provision of short 
management courses is given as: - 
"Five years ago it was realised that the policy of the 
college in concentrating on full-time courses, with some short 
induction and pre-examination courses preparing for the commercial 
professions, was producing an imbalance between home and overseas 
students because the latter formed about 9c? of the total..... 
Short courses were therefore developed to remedy these deficiencies..... 
The inadequacie: s of training single levels of management, were n}et 
by developing tae principle of vertical training so that all lgvels 
of management became involved. Furthermore it was found that i 
organisational problems in firms are often more important than the 
problems of retraining and up-dating individual employees, so that 
close and continuing liaison of tutorial staff with employers is 
essential. 
As a corollary of this it could be argued that it is not 
the college responsibility to get involved with "tailor-made" 
courses from companies but there are points against this viz: - 
(i) if a company does all its own education and 
training it can become introverted and inbred. 
(ii) many companies are not large enough to have 
adequate training facilities e. g. firms in 
electrical contracting. 
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(iii) the I. T. B. s are running into the danger of 
students being taught too much of internal 
technique and not obtaining enough educational 
training. 
(iv) by using the college, economies of scale are 
already developing here, and the training, 
knowledge and increasingly wide experience 
counterbalance the narrowing tendencies of 
company and I. T. B. training. Our E. C. A. 
courses are cases in point. ", 
There is a clear college commitment to the needs of 
management education expressed in this report which highlights 
central policy concerning allocation of resources for this special ' 
purpose. In addition, the report also argues a case for a 
different basis of calculation of staff establishment for 
management education: - 
"The Department of Management Services and Industrial 
Relations is handicapped in that the criteria on which tutorial 
staff establishment is based do not take into account the extra 
difficulties of running short courses which are detailed below. 
(a) Liaison with employers, trade associations, training boards, 
trade unions is essential to ensure that the courses are compatible 
with needs and in line with the managerial structure of the 
organisation. Market research, consultation, letter writing and 
telephone calls represent a significant and different work load 
from that for traditional courses. Furthermore this must be a 
continuing exercise. 
(b) Short courses are often conducted residentially on neutral 
ground i. e., away from employment and from normal college 
environment. This involves the selection of suitable venues, 
negotiations with proprietors and detailed costing to ensure these 
extra expenses are fully recovered. Difficulties also arise if 
the venue happens to be situated outside the I. L. E. A. area. Both 
(a) and (b) involve tutors in considerable amounts of travelling. 
(c) Approval has to be sought from local education authorities, 
involving much discussion with County Hall officials and where 
non-poolable courses are involved permission obtained in advance 
from many authorities in which potential students reside. The 
Pilkington minima for traditional courses viz. 24 for full-time 
and 20 for part-time, although modified for 1970-71 to 18, is 
still too high for many ad hoc short courses requiring much 
discussion. Even the figure of 15 for "part-time courses with 
a large element of craft work" is on the high side. It should 
not be necessary to recruit 24 in order to run two discussion 
groups of 12 students. 
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(d) Fees chargeable are a constant source of difficulty, and 
the present methods of financing courses are unsatisfactory. 
(e) Visiting Speakers have to be found and briefed for the more 
specifically practical sections of each course. Our philosophy 
requires that general theory biased towards specific needs be 
covered by staff tutors and detailed applications by. appropriate 
specialists from industry, the necessary integration being covered 
by the course director. 
(f) Timetabling of short courses so that. the appropriate 
specialist is available when and where required, the use of 
available resources used to the best advantages and work loads 
spread, as evenly as possible require considerable ingenuity when 
courses are spread over a wide area, are often mounted at short 
notice and visiting speakers' outside commitments as well as 
staff emergencies require last minute changes to the programme. 
(g) Teaching Methods have to be geared to the intelligence and 
experience of the students. In short these vary widely. This 
requires staff to familarise themselves with the work situation 
of their students so that the difficult problems of 'transference' 
of learning to the working situations are minimised. Projects, 
case studies, role playing, forum and experimentation therefore 
become far more important in suQh courses then in traditional ones. 
The induction of mature students into unfamiliar learning situations 
and the continuing presence of tutors during breaks and, where 
residential, in the evenings are essential, additional duties of 
short course staff. The use of such methods involves staff in much 
extra preparation and class time, much of it concerned with the 
production of'notes for distribution. 
(h) Publicity. It is essential for individuals and organisations 
to be made aware of what types of courses are available. Although 
a good deal of publicity is obtained by personal recommendation 
and contact, some form of general media is essential. Some of 
this can be done by press and specialist journal advertisement. 
It is usually more rewarding to build up specialised mailing lists 
of potential clients. This involves a good deal of research and 
secretarial assistance. " 
In this kind of situation, then, where considerable 
understanding is shown by key decision-makers of the special needs 
of management education, resources are generally forthcoming 
although the exact. amount may well not equate, to the potential 
demand for courses. This was certainly the case with the I. L. E. A. 
department; for the South Wales department resources were made 
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available for expected work rather than the potential demand 
which was considered to be far gmater. 
College policy in allocating resourcesq then, is a function 
of many pressures both internal-and external. Generally speaking, it 
has to be able to keep abreast of changing patterns within industry 
and the needs of school-leavers and give effect to this in the type 
of courses provided. To this end departmental staff pay many visits 
to companies, organisations and schools within the locality and pool. 
the information thus gathered and thereby influence policy on resources. 
By about April in each year many departments, as in this research, 
are in a position to know the lecturer establishment for the next 
academic year and to begin recruitment of staff. 
i 
0 
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2.3. DEPARTMENTAL DEPLOYMENT OF RESOURCES. 
At this stage, a department thus knows its total resource 
position for the next academic year. In addition, there may have 
been staff turnover entailing replacements; decisions have to be 
made whether to replace in the same subject area or otherwise, 
possibly by re-grading existing staff members. This assumes, of 
course, that college policy is such that it allows a replacement 
to be made and not diverting such vacancies to other departments. 
In any event, before the beginning of the new academic year 
a department has files of data on: - 
- new and existing courses to be provisionally offered; 
- by reference to examination results, in July/August, 
numbers of students who should be returning for second/ 
third year of their course; 
- accommodation, technicians, clerical allocations; 
- provisional staff timetables; 
- provisional list of part-time lecturers; 
For the department, where estimates have been cut, decisions 
will probably already have been made about course provision. In 
the two departments in this study the question did not arise, 
only. in so far that resources were made available'for expected 
work. Resources, in this sense, did not equal potential course 
hours. For staff then who wish to organise a series of courses 
for particular employers it could mean a cancellation for a lack 
of resources allocated to other departmental work. In making 
decisions about the way resources are deployed within a department 
many factors have to be taken into account. For instance, an 
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employer unable to obtain facilities for a series of courses 
might be inclined to take the sum total of all course hours 
elsewhere and could certainly use this goodwill argument in 
discussions. For one of the departments in this study 
approximately 80`w of all its course hours are obtained by short 
post experience management/industrial relations courses. 
Nevertheless, these internal conflict situations have to be 
resolved by one means or another, usually by the quality of 
argument staff produce why a particular series of courses should 
be run and the necessary resources allocated for that purpose. 
These arguments can take the form of demands for increases in 
e further lecturing staff; increases in clerical assistance; 
reduction in lecturing hours in order to identify course needs 
and developments; more advertising; more accommodation and so on. 
Such demands are made by the various sections within a department. 
By and large, the manner of establishing priorities for 
resource allocation is subjective. Some of the relevant points 
used in arguments have been identified in the Liverpool Polytechnic 
implementation of a PPBS - (Programming Planning and Budgets I 
system). Of this, the researchers say, The decision-makers 
can choose to ignore the information provided but will be 
demonstrably using their power on the basis of personal preference 
and in spite of the facts available. " In summary, these points 
include: - 
(12) Coombe Lodge Report - Management Information Systems, 1973. 
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- Course Objectives. 
- Recruitment Potential. 
%`. % --ý - 
- Long Term Developments. 
- Department Capability (what is acceptable from an 
academic viewpoint). 
- Grading of the Course. - 
In making provisional arrangements for the next academic year 
a department thus now has made decisions about two important features: - 
which staff are to teach which students, and 
- which staff are to be responsible for which coursesq 
commonly referred to as Course Tutor or Director. 
2.4. TIME AVAILABLE FOR LECTURING. 
In order to satisfy conditions of service, negotiated at 
national level for the whole of the F. E. sector, lecturers are 
required to work a 30 hour week. Of this 30 hours, the actual weekly 
teaching hours is determined by reference to the grade of lecturer 
and other factors such as: allowance for research, staff development. 
(These hours relate to both colleges in this research). 
Nominal Lecturing Hours by Grade: - 
Head of Department - determined by grade. 
Principal Lecturer - 14 - 16 hours. 
Senior Lecturer - 16 - 18 hours. 
Lecturer II - 18 - 20 hours. 
Lecturer I- 20 - 22 hours. 
The difference between the 30 hours aqd the actual amount 
of teaching is that time available for departmental administration 
duties and lecture preparation. For instance, a Lecturer III 
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designated as course tutor for a particular course might have 
his nominal weekly teaching hours fixed at 18. In addition, he 
may have been given a research allowance of, say, 3 hours per 
week to work towards a higher degree. That is to say, his total 
working week would consist of: - 
15 hours for lecturing duties. 
2 hours course administration. 
3 hours research. 
10 hours for departmental administration and 
lecture preparation. 
The division between hours to be allocated for administration 
and preparation is one giving rise to a great deal of uncertainty. 
For instance, in reply to a question from the writer concerning 
this division, the ATTI (Association of Teachers and Technical 
Institutions) replied, "To the best of my knowledge there has been 
no research on the question of lecturer preparation time. Strictly 
speaking we would argue that the balance of time between class- 
contact and total commitment should be totally devoted to preparation, 
and supervisory duties should be dealt with by means of a reduction 
in. the stipulated class contact. In practice, the boundary is a good 
deal less rigid and administrative duties often form part of 
'preparation' time. " 
In essence, however, a department is in a position to know 
the total of all lecturing hours available for the next academic 
year commencing in September. 
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2.5. TIME AVAILABLE FOR ADMINISTRATION DUTIES. 
As for lecturing hours, a similar calculation is possible 
for this factor. These duties consist of many items and were 
well identified in the Manchester research as falling under the 
headings of: - 
Enrolment period. 
Course work. 
Examination administration. 
End of session duties. 
General administrative duties. 
The items applying to the two colleges in this research are 
shown in the following table. 
TABLE 2. Lecturer Administration Duties 
Enrolment Period, 
1. Enrolment of students at firms' premises. 
2. Enrolment of students in college. 
3. Administration of student entry tests before enrolment. 
4. Revision and finalisation of course timetables. 
5. Completion of individual staff weekly timetables. 
6. Planning class accommodation. 
7. Preparation of register folders. 
Class Preraratorv Work. 
8. Making up of temporary register. 
9.. Checking fee receipts and course numbers: =` 
10. Issuing materials, books, stationery, etc., to-students, 
11. Late enrolment of students (throughout term). 
:: 4 :"- '-. ---- 
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12. Administration of course entry tests for enrolled students. 
13. Checking permanent registers (including evening if necessary). 
Course Work. 
14. Selection and hire of films. 
15. Preparation of other visual aids. 
16. Preparation and duplication of class handouts. 
17. Preparation of lectures. 
18. Preparation of material for new courses (already approved). 
19. Laboratory and workshop administration, inc. supervision of 
technicians. 
20. Ordering of equipment, materials, books, furniture, etc. (not films). 
21. Progress of orders and invoices, etc. 
22. Marking of homework and class work. 
23. Organising outside educational visits. 
24. Regular completion of class records. 
25. Check register and certify attendance for students' travel 
expense claim form. 
26. Check register and notification of absence cards. 
27. Terminal aru1ysis of class records. 
28. Terminal testing of students (setting and marking only). 
29. Terminal student reports. 
30. Preparation of papers, solutions, diagrams, etc. (excluding 28). 
31. Distribution and checking of exam entry forms. 
32. Distribution and checking of exam assessment forms. 
33. Provision of student lists for Joint Committees (for National 
Certificates and Dilpomas). 
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34. Listing student records (e. g. homework, class work and 
attendance on Joint. Committee form). 
35" Estimation of'student examination performance. 
36. Collation of above estimates for records. 
37. Assist Head in examination arrangements and accommodation. 
38. Organisation of oral exams e. g. rooms, student lists, etc. 
39" Invigilation duties (outside normal teaching periods). 
40. Organisation of invigilation duties.. 
41. Marking of exam scripts. 
42. Completion of exam records. 
End-of-Session Duties. 
43. Provision of student testimonials, e. g. for university entry, 
etc., and forms. 
44. Completion of registers. ". 
45. Completion of class record sheets. 
46. Completion of student reports. 
47. Completion of departmental record sheet. 
48. Completion of departmental record cards. 
49. Completion of students' results cards. 
50. Collation of records for Principal (DES. and LEA returns). 
51. Planning of next session's courses. 
52. Provision of staff timetabling for next session. 
General Administrative Work. 
53. Planning of new courses (not yet approved). 
54. Planning and administration of short courses. 
55" Preparation of departmental estimates for Head. 
6. Stock-taking. 
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57. Personal visits to firms by teacher. 
58. Receiving visitors from firms and reps. 
59. Preparation of prospectus. 
60. Preparation of other publicity. 
61. Attendance at career conventions, etc. 
62. Attendance at informal meetings. 
63. Attendance at outside meetings. 
64. Planning new accommodation. 
65. Supervision of part-time teachers. 
66. Supervision of student teachers. 
67. Departmental weekly check and summary of class attendance. 
68. Participation in extra-curricular activities, e. g. management 
conferences. - 
69. Travelling time to annexes, etc. 
70. Consultancywork carried out for local firms. 
These duties vary from lecturer to lecturer depending, 
primarily on the amount of responsibility for specific courses. 
For instance, there is a greater volume of administrative duty ý 
involved in a course, say, full-time of 150 students than a 
part- time day release one involving 10 students. 
In the second department considered, these duties also varied 
dependent on the grade of the lecturers for instance, the four 
principal lecturers held wider responsibilities in addition to 
those listed in the table. (The department is organised in four 
divisions, with a principal lecturer heading each). 
1. Development of the division. 
2. Co-ordination of meetings within the division. 
I1 
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3. Preparation of reports forBoard of Studies and 
Academic Board. 
4. Maintaining academic standards of. existing courses. 
5. Staff development and counselling. 
6. Advising on manpower requirements within the 
division. 
7. Advising on staff re-gradings and promotion. 
8. Recruitment of students to courses. 
9. Inter-departmental, liaison (e. g. management servicing 
work). 
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2.6. ACTUAL COURSE PROVISION. 
Moving ahead now to the beginning of the new academic 
year in September, a college finally learns how many students have 
enrolled for its courses. (In this research, this situation 
applied in the main to only one of the departments concerned, that 
of Case B. In the other instance, because the majority of course 
hours were by way of short courses for specific employers, needs 
were usually stated well in advance and by and large were an 
extension of the previous year). 
At this stage of the academic year, discussions about the 
viability of courses in terms of student numbers, have to be made 
quickly. The commencement of a course can be postponed for a period 
of say, four weeks if necessary to determine whether the course will 
run. In other instances, enrolments may exceed that anticipated 
with the problem of either having to run a large class of say, 35 
students, or split the class into two groups and obtain part-time 
lecturing services. Providing, of course, this is within agreed 
expenditure. 
When taking the sum total of such problems into account, the 
compounded effect for the college's central decision-makers are 
very considerable and fraught with uncertainty. At this juncture, 
there is little time left over for considering overall objectives 
or student/staff norms and clearly what is needed is a pre-determined 
evaluation of alternatives with a view to minimising the effects 
of uncertainty. In many cases, it is only later on in the academic 
year, as and when problems come to the fore that discussions occur 
0 
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about objectives and so forth. The fact that such problems have 
occurred also give rise to the questioning once again of the 
way resources have been allocated. 
2.7. AREAS OF NEED ARISING FROM COURSE PROVISION DURING, 
THE ACADEMIC YEAR. 
The areas of need arising from the running of courses are, 
inevitably numerous, but by and large they can be classified into 
two main headings (a) Faulty Allocation of Researces and (b) 
Educational Desiderata. 
(a) A faulty allocation of resources clearly arises when 
plans for courses, in the event, turn out to be abortive 
for one reason and another. Students may have indicated 
their intention of joining a particular course, but because 
of examination results not meeting that expected are 
unable to do so. In addition students can indicate 
their intention of joining a course to several 
institutions and make a final choice at the last moment 
as it were. A department is thus left with resources 
for an unfulfilled purpose. In the area of management 
and business education this factor is not as disconcerting 
as it might, at first, appear and because of the growth 
situation. The more likely situation in the area of 
management education, as experience is showing, is 
that there are more students than resources to meet all- 
the varied needs. 
(b) Educational desiderata includes the many issues raised 
during the actual running of courses and which come 
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to light with experience. On many management courses, 
evaluation and assessment is made continuously with 
the students which provides an essential source of 
feedback on the needs of courses. This can take the 
form of requirements for more (or less) tuition of 
certain subjects to be included in a course; different 
teaching techniques; a better identification of course 
objectives and selection of students. In brief to avoid 
( 7) op. cit. that what Dr. Bratchell has pointed out, "No teacher 
at any level can afford to stand still in his subject or 
neglect new methods of teaching it..... Often teachers in 
further education have been accused of using a dull 
lecture technique to impart factual information 
inefficiently. " 
2.8. VOLUME OF COURSE HOURS UNDERTAKEN. 
The actual provision of courses is also a determining 
factor in the number and grade of lecturing staff for the subse went (13) 
academic year. This is ascertained by reference to formula which, 
calculates the new staffing position. The difference between the 
present number of staff and the new staff position iss of course, 
the expected increase for the next academic year. Strictly speaking, 
the staff establishment for a college is calculated'as a composite 
figure although, clearly, this has to be made by reference to the 
individual departments. 
(13) Burnham Further Education Report, 1969. 
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In the case of this research, for the I. L. E. A., principal 
lecturers are authorised for a college in the proportion of 1: 4S. L., 
principal lecturers, however, should not be greater than one in 
each three senior lecturers post in any one department. In the 
case of the college in South Wales this factor is largely the same 
with some minor variations. The allocation of grades of lecturers 
based on volume and standard of course work are as follows: 
Extract from Burnham Report 
Volume of Class 
Contact Hours 
at this Standard 
Lecturer 
Grade 
Proportion of Posts 
A1 S. L. Between 45p and 65% 
L. II Between 3516' and 55% 
A2 S. L. Between 359% and 55% 
L. II Between 45%ö and 65,96 
,B L. II Between 
40; 6' and 60°, 6 
L. I Between 40`1% and 60, E 
C L. I Between 501%, and 100/ 
A. L Up to 50X 
As was seen earlier, lecturer hours can be determined in i 
advance and thus a calculation can be made to determine the I 
establishment for a college or department. (For the purposes of 
this calculation, buffi colleges in the re search, use the mean of the upper and lower 
limits). That is to say since we know the annual teaching hours 
of the various grades to be P. L. - 540, S. L. - 612, L. II - 684, 
L. I - 756, A. L. - 828, we can apply this to any given academic year 
to determine the establishment. 
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For instance, assume a college's total class contact 
hours for an academic year were: - 
A. 1 10,000 Hours. 
A. 2 15,000 Hours. 
B 50,000 Hours. 
C 5,000 Hours. 
We can readily compute the establi shment for the next academic-year 
as: - 
5 Principal Lecturers . 
-15 Senior Lecturers. 
55 Lecturers II. 
39 Lecturers I. 
1 Assistant Lecturer. 
The calculation for this example is shown as follows: - 
Al 5, ý 1'1 
100 x1x 55+0 = 0.0002527 P. L. 
Al x1 100 4 612 = 0.0006740 S. L. 
4ý 1 A1 100 x4= 0.0006590 I;. Ii. 
4ý 11 E A2 100 x T+ x 540 0.0002081 P. L. 
A2 100 x4x 612 = 0.0005515 S. L. 
A2 1 100 x 0.0008041 L. II 
B x1 100 0.0007315 L. II. 
B 20 1 100 x 759 = 0.0006610 L. I. 
C o 
75 x1 
= 0.0009915 L. II. 
C 1 175 00 x2Z= 0.0003019 A. L. 
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Lecturer 
Class Contac P. L. Z. L. L. II L. I A. L. 
10,000 hrs Al 2.527 6.740 6.590 - - 
15,000 hrs A2 3.120 8.260 12.090 - - 
50,000 hrs B - - 36.575 33.05 - 
5,000 hrs C - - 4.9575 1.5095 
5.647 15.000 55.255 38.0075 1.5095 
Total = 115.419 lecturers. 
Total College Establishment. 
5 P. L. 
15 S. L. 
55 L. II. 
39 L. I - (Any substantial remainder of P. L., S. L., L. II is added 
to this grade). 
1 A. L. 
The other factor which volume of course hours determines is 
that of the college group/departmental grade. Essentially, the higher 
the group/grade the higher the salary of Principal, Vice-Principal 
and Heads of Departments. In addition, at grade V level in departments, 
principal and senior lecturers can, in some circumstances, proceed 
through a salary bar. 
Departmental grading can range between I to VI determined 
by the number of "points" it acquires in any one academic year. 
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Extract from Burnham Report 
Points Total Departmental Grade 
76 - 140 I 
141 - 250 II 
251 - 400 III 
4o1 - boo Iv 
601 - 900 V 
Over 900 VI 
Formula for calculating the 
points of a course Student Hours If Al standard 300 
Student Hours If A2 standard 
375 
Student Hours If B standard 
600 
Student Hours Of C standard 
1000 
Further if the course is full-time, points are multiplied by 95%, 
(i. e. 5% allowance for absenteeism); if sandwich, multiplied by 
110% 
(10% allowance for placement visits); if part-time, actual curricular 
hours are used in the formula. 
e. g., A course A1 standard, full-time of 300 hours duration, 
attended by 20 students. 
Points = (20 x 300) = 19 points. 
300 100 
Summation of all such points for courses and reference to the table 
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shown previously indicates the grade of the department. The 
reason for the different weightings of 300 for A1,375 for A2, 
600 for B and 1000 for C level of work appears to be one, largely, 
of tradition. Once again the Teachers Organisation (A. T. T. I. ) in 
response to the writer replied, "It is of course possible that 
individuals have attempted an educational or management justification 
for the different weightings given to various levels of work. Never- 
theless the main reason is undoubtedly traditional and political. 
For many years work had been divided into advanced, intermediate 
and schools categories for various purposes, and the working party 
which set up the existing system merely aimed at rationalising these 
arrangements and producing an end product not dissimilar from that 
C in existance previously. " Assistant Secretary, ATTI, 1971. 
2.9. INNOVATIONS 
Impacting on innovations are the problems arising from the 
operation of courses plus results of any investigation work. This 
can take the form of curriculum development, achievement testing, 
teaching techniques as well as the identifying of new areas of course 
work. In this research context, for instance, this can best be seen 
against the advent of proposals for a new course at the college in 
South Wales - Diploma in Management Studies (D. M. S. ) (Small Business), 
9 months full-time - Grade A,. During the previous academic year, 
the department in question had operated a 20 week full-time course, 
supported by the Department of Employment, to meet the needs of 
redundant people wishing to start up their own small business. 
0 
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This seemed a desirable objective to the department because 
the area of small business management is a largely neglected area 
in management education. A 
, 
survey by the Bristol Polytechnic had 
already shown there to be 12,000 small businesses (200 employees or 
less) in South Wales and the South West alone. In addition there 
has been a steady pattern of redundancies in South Wales since the 
mid-60's with growing demands from those involved for a 'conversion' 
course of this kind. This was the background and prior to running the 20 
week course, many contacts were made with small business owners in 
the immediate locality and a course structured on the basis of these 
discussions together with the experience of some staff members. 
During the monitoring of this initial course, discussions with the 
Department of Employment, Industrial Liaison Officers, the I. C. F. C. 
and the Department of Trade and Industry made it clear that there 
was a need for a course higher in standard and broader in scope than 
that which it was possible to organise within'the original framework 
Previous experience of the department's part-time day release DMS led the 
staff to judge that both its standard and the possibility of tailoring 
I 
its content to meet the needs of small businessmen made it ideal 
for this purpose. 
Following the earlier discussions a. D. M. S. scheme was devised 
for submission to the D. t1. S. Joint Committee. The objectives of the 
course were then tabled as: - 
(i) To equip participants to set up a small business and run it. 
(ii) To enable persons wishing to change occupation to 
make a successful move into small business management. 
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(iii) To up-date persons already employed in, or wish 
to be employed in small business in the total range 
of relevant knowledge and skill: 
(iv) To equip unemployed persons with new knowledge and 
skills which will increase their chances of obtaining 
suitable employment in small business. 
The departmental staff subsequently held many meetings where 
it was resolved that a D. M. S. (Small Business) had to combine the 
requisite academic standard with a practical orientation. It was 
decided therefore to develop a modular scheme as this would require 
the adoption of a problem-centred, inter-disciplinary approach 
together with the need to define academic standards more precisely 
than in a conventional scheme. This then ledtoa framework being devised 
for the development of each module: - 
1 
General 
Objectives 
2 
Knowledge 
3 
Skills Attitudes 
5 
Assessment 
What is What level What must the What What should be 
the purpose of know- student behavioural measured? 
of each ledge is acquire in objectives How can reliable 
segment of required order to are being measures be 
modules? to meet achieve the aimed at? obtained? 
the purpose? 
purpose? 
This framework was then applied to each of the different modules 
with an assessment of teaching methods and integration of the modules. 
For example, under the module, Economics and Marketing, the following 
analysis was made: - 
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1. Objective: To identify, assess and evaluate market, 
opportunities. 
2. Knowledge: Fourteen different items; example for one: 
Structure of Markets. 
(i) Economist's approach: Theory of the 
firm, seller concentration, product 
differentiation, barriers and entry. 
(ii) Marketing Executive's approach: Market 
segmentation; identification of target 
customers etc. 
3. Skills: (E. G. Structure of Markets). Ability to 
undertake preliminary analysis prior to 
formulation of marketing strategy. 
(i) Importance of objectives. 
(ii) Resource implications for alternative 
strategies. 
(iii). Rival response. 
4. Attitudes: Adoption of market/customer oriented approach 
as opposed to production oriented approach. 
5. Assessment: Continuous(i) multiple-choice tests; (ii) 1 
graded exercises; (iii) projects and 
assignments related to collection and analys "s 
of information; (iv) case-studies and 
simulation; observation of personal preformance 
e. g. role playing situations. 
This, then, is an illustration of the kind of work-taking 
place among lecturing staff and what is termed here within the 
model as "Innovations. " 
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2.10. DECISIONS ABOUT RESOURCES IN THE NEXT AND SUBSEQUENT 
YEARS. 
As can be seen in figure 5 there are two main factors 
impacting on decisions about resources in the next and subsequent 
years, 'Volume of Course Hours' (determining the new staffing 
position) and 'Innovations'. This brings us to the stage where 
a departmental head has been requested. to submit details of 
expenditure for the next academic year. Herein, lies a formidable 
problem because of the timing of estimates for the LEA not 
coinciding with a college academic year. 
Academic Year 
1970 
Term 123 
Decisions 
taken here 
concerning 
resources 
for 1971 
Year 
1971 
123 
Resources 
become 
available 
Innovations all 
-through year 
f orb 
impact in 1971 
It can be seen, then that when decisions are taken in 
term 1 concerning resources for the next academic year. this does 
not coincide with the gestation period for innovations. In practice, 
departmental decision-makers use judgement to forecast how the 
product of the innovation period is, likely to affect the staffing 
position from which estimates can then be made, Clearly, however, 
"ý. 
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this is a source of probable. conflict among staff in the 
allocation of resources to courses and why, in some instances, 
allocation may have been made to work which turns out to be 
abortive. 
This factor thus completes the chain of 'key internal 
factors' impacting on college policy in allocating resources. 
It was against this background then, considering both 
internal and external factors that it was felt a model, accurately 
defining a department's work, would bring benefits to college 
decision-makers. A model which would assist with the reconciling 
of those issues mentioned at the beginning of this chapter. A 
model of a department is clearly a sub-system of a college as a 
whole, nevertheless the problems at departmental level are in 
many ways a reflection of the problems at college level. In the 
first instance it is, of course, necessary to establish whether a 
model has a validity at departmental level before a consideration 
can be given to a wider. application. That is the purpose of this 
particular research work. 
Various writers have well identified the phases of 
an Operational Research Study. In the case of this research, 
having established the kind of problem areas facing college 
decision-makers, one was now at the stage of constructing a 
(13.1) "Fundamentals of Operations Research", 1967, Ackoff and Sasieni. 
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detailed model and the collection of data of a particular 
situation. To assist with this, however, a theoretical model- 
of a department was first considered because of the many issues 
surrounding the resource allocation problem-in a college. This 
concept, "with the kinds of issues raised, is discussed in the 
next chapter, from there the thesis is concerned with the model 
application to the real situation. 
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CHAPTER 3 
3. SCOPE OF THE RESEARCH AND DEFINITION OF METHOD. 
3.1. Building a Model. 
3.2. Some Objectives of a Department. 
3.3. Variances in Objectives. 
3.4. Measuring the Objectives. 
1. Organisational. 
2. Operational. 
3.5" Identifying the Constraints. 
3.6. Hypothetical Example of a Linear Programme Applied 
to the Work of a Management_Department. 
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3.1. BUILDING A MODEL. 
It cam be seen then that many factors have a bearing on 
the way resources are allocated in the various departments 
within a college. Resources can be allocated to meet a variety 
of different needs, such as staff development, as well as those 
largely concerned with the actual running of courses. The bulk 
of resources available at college level, however, are allocated 
for two chief purposes: - 
(i) to meet the needs and standards of the 
existing courses; 
(ii) to expand on the course provision as and when 
the circumstances arise. 
For such as a college principal and departmental heads, then, 
their concern is to try to ensure that resources for these two 
chief purposes are available. This means that a great deal of 
preliminary planning work has to be undertaken, chiefly during the 
first term of the academic year, in order to ascertain the quantities 
of resources required for the next year so that, estimates can be 
submitted to the L. E. A., 
One of the major and most complicated parts of this exercise 
is that os manpower planning - determining the numbers of departmental 
lecturers required and under which subject discipline in relation to the 
next year's envisaged course provision. The exercise can be further 
complicated in so far that staff resignations may be pending thus 
giving rise to the need for an overall assessment of the staffing 
position for the next academic, year. The complications 
in planning 
arise largely because of : the uncertainty over the approval of any new 
course application and its need for resources together with scant 
information about the eventual outcome of college estimates, plus the 
problems generated by fluctuations in demand for exisiting courses. 
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At this juncture, therefore, during the planning phase many 
alternatives have to be considered. For instance, if estimates 
are cut by 10°% and it is learned ins say, April that a particular 
application to offer a new full-time course has been approved, 
can resources be released by revamping the timetables of some 
other courses? What would be the effect on existing staff 
promotion prospects if such a line of action was to be adopted? 
For a principal and heads of department, then, many - 
different alternatives have to be taken into account in coining to 
tentative decisions about future plans. There is the knowledge 
that if estimates are cut back by the L. E. A. this will generally 
be from the global college sum rather than individual departments 
and as such, the principal and heads will be able to determine 
priorities. The Manchester research, for instance, found, 
"If there had been cuts in the estimates, priorities 
had to be established. The studies showed that although colleges 
usually had little control over the extent of the financial cuts, 
they had a major say in where the cuts should be made in the estimates. " 
In building a model of this kind of system, then, it is 
necessary to take into account alternatives so that different 
outcomes can be evaluated. Such outcomes, for instance, should 
indicate how a proper manpower planning policy might be formulated 
in order to meet exigencies at a later date. For the Operational 
Researcher in considering what appears to be a prima facie resource 
allocation problem then the first consideration, because of many 
previous successful applications in the industrial sphere, is 
that of a linear programming model. The linear programme will 
perform the essential work required providing the system being 
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considered is representable by such a model. That is to say: 
(i) it entails a full analysis of all a college 
department's existing and proposed course 
provision; 
(ii) it entails a definition of objectives and 
constraints which, in themselves, are measurable; 
(iii) when the data has been transcribed it will generate 
and evaluate alternatives thus giving advanced 
information about the outcomes of key decisions. 
As well as a linear programming approach, it is also clear 
that other approaches might also be relevant. In particular, 
Simulation models have been used in other educational institutions, 
namely the university sector. Probably the most renowned in this 
field is the work of Professor R. W. Judy, Toronto University, 
who developed a Simulation model, given the acronym CAMPUS, to 
ascertain resource needs for different circumstances. Within 
the further education sector, however, because of the difficulties 
presented in ascribing probability values to those factors within 
the model, the Simulation approach presents formidable problems. 
For instance, what probability value could be ascribed to show 
that a new course application might be approved; likewise what 
value could be ascribed to show that a sufficient number of 
students would enrol for such a new type of course if provided? 
Clearly, data can be collected of previous outcomes to gauge 
probability levels. How realistic is such data, however, if the 
situation giving rise to the data is facing a continuing change 
situation e. g., appointment of anew college principal or 
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departmental heads; changes in national and/or regional plans. 
The Local Government Operational Research Unit and the Institute 
of Operational Research(hl in their work of colleges in the 
further education sector found that many decisions are taken 
away from the centre. It is further pointed out that in this 
multi decision-maker situation any one decision-maker seeking to 
achieve his aims must take into account the likely decisions 
taken by others whom he does not directly control. That is to'say 
the model must therefore represent the decision-making process 
which, as is concluded, breaks new ground in the theory of O. R. 
as well as its applications. 
"There are no clear precedents for mathematical models of 
decision processes, in educational or any other sort of planning..... " 
In other spheres, war games and business games can give 
useful indications of decision-making behaviour but certainly 
little research has been attempted of the decision-making process 
in the further education sector. In trying to identify a 
Simulation model at college level, then, the difficulties of 
ascribing probability levels of different eventualities are 
undoubtedly manifold. This is not to say, of course, that much 
valuable knowledge could not be gained but that in the context 
of this research, because of the sheer breadth of a Simulation 
type model and the complexities of measurement other means had 
to be found. The best approach, although no previous specific 
research had indicated so, was seen as that of the linear programming 
model. 
How representable is the system at college level, then, by 
means of the linear programming model? What kinds of factors 
_9o_ 
within such a system are indicative that a linear programming 
formulation is feasible? The linear programming model clearly 
requires the overt formulation of an objective and constraints. 
During the preliminary planning phase of estimating, a college 
principal and departmental heads in making decisions about 
manpower requirements have to examine both the tangible and 
intangible constraints involved in providing courses. What 
quantity of economics lecturing hours will be required if.....?, 
How many hours are available assuming.....? If employer X requires 
an increase in the number of short courses how much.....? 
" 'Many of these questions are, by their nature, deterministic 
and can therefore be assessed. Clearly, the more alternatives the 
greater the compounded effect of problems in trying to arrive at 
mutually exclusive and feasible 
solutions. In practice, of course, 
solutions are largely sought for heuristically. Because of the 
deterministic nature necessitated by this kind of exercise 
this, in itself, is strongly indicative of the suitability of the. 
linear programming model for this system. Any particular course 
requires a fixed amount of lecturing hours spread out over key 
subject disciplines and can be found by reference to a timetable. 
What kind of physical constraints, then, determine the total 
volume of a college's course provision? Some obvious constraints 
come readily to mind such as availability of lecturing hours and 
lecture rooms, demand for courses, amount of administration and 
preparation time involved. Ifs then, such data might form the 
basis of constraints in the model what kind of factor might be 
appropriate for an objective function. One of the factors 
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giving rise to complexities for a college principal and the 
departmental heads, as mentioned previously, is that of planning 
for manpower requirements which thus suggests a possibility for 
inclusion within the model. 
It was this kind of thinking, then, early in the research, 
which strongly suggested that a linear programming model could be 
built to represent the system at college level. Because of the 
dimensions which a linear programme would entail in representing a 
department's course provision together with the need to generate 
alternative outcomes, the use of a computer was clearly seen as 
being necessary. A further examination was therefore made at this 
stage to establish the particulars of various computer packages 
and whether, in fact, they could cater for the needs of a college 
system. Having identified that packages were available and, in 
fact, eminently suited to the kind of system being considered 
it 
was finally decided to proceed with the building of a linear 
programming model. 
In terns of the research, the stage had now been reached 
where it was necessary to make an evaluation of departmental 
objectives and constraints. Once the framework of the model 
had 
been formulated then the next stage of the research would involve 
the collection of actual college data for inclusion 
in the linear 
programme. 
The fundamental question now arose, however, at this 
juncture in the research, that assuming for a'moment it was found 
possible to formulate a linear programming model and thus optimise 
on an objective for just one department within a college, how this 
would relate to the overall need to optimise on the total college 
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system? That is to say, would the optimising of an objective 
for individual departments be the same thing as optimising for 
the college as a whole? 
For this particular research it was felt that the main 
contribution was to be gained by establishing whether or not in 
the first place a linear programming model had any application in 
the further education sector. If it had an application at, 
departmental level, it seemed highly likely that the total college 
system could be embraced within the model. The concern for this 
particular research, then, was to establish whether the linear 
programming model could represent the course provision at departmental 
level and, if soy this might pave the way for a wider research 
study for other researchers working in this field. , 
4' 
0 
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3.2. SOME OBJECTIVES OF A DEPART14ENT , 
It is clear that'a department is no more able to state 
its objectives irrespective of the parent college than the 
parent college is of its Local Education Authority or the Local 
Education Authority is of central government. There has to be, 
perforce, a chain of policy-making links down to the very final 
3 
act of-the students in a particular classroom. Clearly, a 
principal and heads of departments as key decision-makers have 
a major role to play in determining departmental objectives and 
for the purposes of the research in specifying overall objectives, 
these can be broadly classified under three complementary headings: - 
I., Students and Employers. 2. Departmental Staff. 3. Local 
Education Authority. 
Objective 1. Students and Employers. 
(i) To provide courses of a kind which meet the needs 
of students and employers. Past experience suggests 
this means constant change and innovation., 
(ii) To ensure that educational standards are maintained. 1 
This implies constant appraisal of teaching and JJ 
learning methods so that developments can be 
incorporated in, the overall educational process. 
Objective 2. Departmental Staff. 
To foster a climate whereby staff are able to 
satisfy their personal needs and 4spirations. 
That is to say staff would find the experience of 
working with students'to be worthwhile and enriching 
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and also that recognition of their contribution 
was possible within the framework of the departmental 
promotion policy. 
Objective 3. Local Education Authority/D. E. S. 
(i) To ensure that all resources are being used 
efficiently and that wastage is minimized. 
(ii) To ensure that the departmental organisation is 
such that staff deployment is. in keeping with the 
requirements of the L. E. A. /D. E. S. 
Objective 1 
(i) The methods to be employed in achieving these objectives are, 
of course, a separate issue but implicit in the three stated is 
the need for constant appraisal of the educational desiderata such 
that current developments could be incorporated in programmes. This 
analysis of departmental objectives starts from the basic input of 
the student as being the raison d'etre for the department. If the 
student finds that the type of courses offered by a department do 
not offer anything to him both in terms, of his personal and working 
life, then it is likely he has. little more than a passing interest in 
what takes place there. For instance, how much interest has a student 
wishing to study, say, accountancy or psychology in, the courses 
offered by a department of metallurgy? 
(ii)Once the student has decided to take a particular course, it 
is clearly an essential objective that he should then receive an 
education in which the quality of contact between teacher and taught 
is regarded as being of supreme importance. That is to say this 
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aspect should not be left to chance but planned in a systematic 
manner. 
Objective 2_ Those who determine how well or badly the first objective 
is met must figure largely in the overall objectives for a 
department. How well suited, for instance, to meet student objectives 
is the lecturer who, for one reason or another, feels alienated 
and unable to identify with the work of the department? For 
instance, if regional policy is such that it only permits new 
advanced courses to be operated in certain colleges, a young, 
ambitious lecturer, precluded from such work, may feel his true 
potential is unable to be met and that his. prospects of promotion 
are largely negligible in the context of his present department. 
The reverse can happen also in colleges where mainly advanced courses 1ýý 
are undertaken. Lecturer establishment calculation will only allow 
for a certain number of promotions, assuming an internal promotion 
policy is in operation; what subsequently happens therefore, for 
the staff member precluded from such promotion, if he sees 
contemporaries of equal ability and similar departmental 
contribution (in his opinion) being promoted, must seem to be some- 
what unfair and rather arbitrary. 
For this objective to be understood it is necessary, 
therefore, that departmental staff be aware of both external and 
college based parameters. Further, it has to be recognised that 
departmental decision-makers can only partly satisfy this objective. 
In an industrial setting for example, recognition of satisfactory 
work contribution can be expressed in a number of ways including 
a substantial salary increase; dissatisfaction can result in dismissal. 
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Dbjective 3" The final objective in this analysis is seen as that of 
satisfying the requirements of the L. E. A. /D. E. S. As custodian 
of the public purse, the L. E. A. must have a guarantee that resources 
are not being used in a wasteful manner within a department. In 
achieving this objective, norms, -such as lecturer establishment, 
staff-student ratios, grading points are used as measures and control 
factors. 
3.3" VARIANCES IN OBJECTIVES 
For many it seems inevitable that there can ever be a 
universal agreement about the objectives of a college as was well 
identified by Dr. Ethel Venables in her five year study of a 
technical college in Birmingham. 
(15) 
"We found no general consensus of. opinion among these three 
groups (students, employers, staff) about the functions of a college 
such as Mackington. Each group sees the purposes served by the 
college from a different angle and their points of view are sometimes 
mutually exclusive. Neither do the members of any one of them 
display a consistent and coherent attitude among themselves; different 
industrialists have a different 'use' for the college; there is 
wide variation among students in their concept of its role in 
relation both to their existing jobs and their future careers; and 
finally members of staff disagree among themselves what, as teachers, 
their aims should be. " 
(15) "The Young Worker at College: --A-Study of a Local Technical 
College. " Dr. E. Venables, University of Birmingham, 1967. 
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How representative are these attitudes identified by 
Dr. E. Venables? Certainly, industrial research(16) has shown 
how all pervasive a set of attitudes can be amongst employees 
engaged in similar technologies even though their work places are 
widely scattered territorially throughout the United Kingdom. It 
seems more than likely then that a core of common attitudes will 
pervade at colleges but, because of the wealth of detail involved, 
precise objective formulations can rarely satisfy everyone's 
requirements. Nevertheless, the very fact that substantial growth 
has taken place within further education suggests that some 
reconciliation and adaptation must have taken place over the years. 
Of such a process in an industrial context, Burns and Stalker(17) 
found that expectations were constantly subject to alteration, and 
the framework of management decision-making, consequently, was 
continually being re-set. Where there exists, therefore, a potential 
multiplicity of objectives in a situation where change and innovation 
are an essential feature of its existence, then some conflict seems 
inevitable. Unlike the industrial situation envisaged by 
J. Argenti(18), "The objective of all companies is to make a satisfactory 
(16) "Science and the Manager", Professor R. W. Reväns. 
(16.1) "A Discriminant Model for Analysing Factor Influencing 
Innovation", Ph. D. thesis, I. Hussian, University of Manchester 
I. S. T., 1966. 
(16.2) "Attitudes in an Expanding Company" M. Sc. thesis, G. Stockdale 
University of Manchester I. S. T., 1966. 
(16.3) "AýConsideration of Individual and Group Attitudes in an Expanding 
and Technically Changing Organisation", M. Sc. thesis, W. W. Daniels, 
University of Manchester I. S. T., 1967. 
(17) "The Management of Innovation", T. Burns and G. M. Stalker, 1961. 
(18) "The Role of the Chief Executive in Industry", 1969, J. Argenti, 
Management Consultant. 
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profit; that is a profit approximately a return of 9% on capital 
which will satisfy shareholders. How this single objective is 
achieved is a question of strategies. " 
3.3.1. Potential Variance Between Student and L. E. A, 
In the context of a department such differences can arise, 
for instance, where the numbers for a particular class are small 
and because of L. E. A. norms staff might not be permitted to run 
such a'course. In theory, as such courses are disbanded, students 
are expected to gravitate to the college where the course is being 
run. Hence, a viable course in terms of student numbers then. becomes 
possible. In practice, in the London situation what can happen is 
a policy of'cliff-hanging'- a college may be reluctant to abandon 
a particular course in the hope that it finally becomes the one with 
the 'viable' course. In London, of course, where transport between 
colleges is reasonably good, students do have easy access to colleges. 
In South Wales, because of the siting of colleges and the geography 
of the area, communication is far less easy for students especially 
in winter. The abandonment of a course here, then can have serious 
I 
repercussions for the students, resulting in letters being sent to 
the chief education officer asking why a college is not providing a 
particular course. 
3.3.2" Potential Variance Between Departmental Staff and 
Student/Employer. '. 
Other such conflict in objectives can arise between student/ 
employer and staff. Some students and employers may feel, for instance, 
that the teaching of certain subjects should not be included in 
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courses e. g. liberal studies. Dr. Norman L. Day(19)in his 
survey of engineering technologists found, "There is a bare 
majority in favour of liberal studies. The average proportions of 
34% opposed and 15% indifferent, indicate that a lot of people 
would need to be convinced of the need for liberal studies. " In 
the area of management education, where short course provision is 
prolific, there is a great deal of scope for disagreement on the 
type of subjects, teaching methods and so forth to include in various 
courses. Usually compromise is possible although there'are instances 
of where both parties adopt a parlous position resulting in the 
college not operating the course. One college principal-in the East 
Midlands in an interview with the researcher discussed such a case. 
An approach had been made by an engineering manufacturing company 
about providing a block-release technician course for their employees 
at the college. The college policy was such that all courses should 
have a liberal studies content, with which the company disagreed. 
Protracted discussions took place in an attempt to resolve the problem 
but to no avail; at which point the college intimated they could not 
accept to undertake the course on the terms stated. 
3.3.3" Potential Variance Between Departmental Staff and I, EA/DES. 
The final source of potential conflict in this analysis is 
that between departmental staff and local education authority/D. E. S. 
Some of these sources have already been indicated in the thesis: 
- cuts in financial estimates; 
'- staff student norms impacting on courses with a high 
concentration of project work i. e. 1 to 1 situation; 
(19) "A Case Study of Technical Education and Industrial Employment, " 
Norman L. Day, 1972. Society for Research into Higher Education. 
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- non approval of advanced level courses thus stunting 
staff's aspirations. 
The principal of one of the colleges involved in this 
research summarised some other differences as, "In the ensuzing 
lustrum we know in which direction we should be progressing and 
we are acutely conscious of, how the educational system needs to 
be re-tooled if it is to meet adequately the needs of industry 
and commerce. Yet, whether we will be allowed to go at the pace 
and in the direction which is required is doubtful. There are 
growing rigidities in the administrative structure at national 
"(20) and regional level which are acting as a brake on change. 
These then are some of the potential sources of variances 
arising from the analysis of departmental objectives. On the 
question of specifying objective-functions for an educational 
institution an O. E. C. D. report(1.3)op. 
cit. commented$ "There is 
a near impossibility, at the moment, of being able to specify a 
comprehensive objective function. " 
3.4. MEASURING THE OBJECTIVES., 
0 
Having enunciated some departmental objectives we are faced 
with the problem of measurement such that they can be incorporated 
within the framework of the linear programming model. The 
following format shows the analysis evolved in this research. 
(20) College Annual Report, 1969. ""' 
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ANALYSIS OF DEPARTMENTAL OBJECTIVES 
AND MEASURING CRITERIA 
Cxc-M le, s ofi Measuring Criteria 
Departmental Organisational Operational 
Objectives 
(Subjective Evaluations) (Quantifiable) 
1. (i) Meeting Are we growing too - Growth (student Hours) 
student/employer quickly? 
needs. Should we be doing - Innovation (number of 
other work? new courses per year). 
Does this work fit 
in to the overall 
college objectives? 
(ii) Maintaining Are we using the - Examination pass rates. 
the educational right teaching 
standard. techniques? -Does the - Course wastage rates 
course content meet 
with the objectives - Amount of Research 
of the course? Do and Development 
we know the objectives (courses) 
of the course? Are we 
doing sufficient to 
identify course 
objectives and needs 
of students? 
2. Catering for What is the level of - Staff turnover. i 
departmental staff departmental morale? 
aspirations. Does the present ' - Staff absenteeism. 
college/departmental 
structure enable staff - Internal promotions 
to fulfill their needs? 
Have staff ever been - Volume and level of 
consulted on what is work undertaken. 
expected of them? Do 
staff seem to be - Amount of Staff 
reasonably content Development. 
with their present 
timetable commitments? 
Does a promotion 
policy exist. - are 
staff aware of this? 
Continued... 
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ANALYSIS OF DEPARTMENTAL OBJECTIVES (Continuation) 
AND MEASURING CRITERIA 
Departmental Examples of Measuring Criteria 
Objectives 
Organisational Operational 
(Subjective Evaluations) (Quantifiable) 
3. Meeting the Norms (per capita 
requirements of 
the LEA/DES. cost comparisions 
(i) Efficient Why do they need so with other colleges 
use of non- mach clerical 
teaching resources assistance in that in the L. E. A. ) 
department? Why do 
so many lecture rooms 
appear to be vacant 
and yet there is a 
demand for more? 
(ii) Staff Does it really need - Norms* 
deployment factor two or three members 
of staff at the same - Staff Deployment 
time with syndicate Factor (S. D. F. ) 
work on 
management - Curriculum Volume 
courses? Does it Factor (C. V. F. ) 
really need all those 
lecturing hours for - Student Staff Ratio 
management project work? 
(S. S. R. ) 
I 
I 
.ý ýý 
* As defined in (10.3) op. cit. - ,.., 
- 103 
This analysis sees the measuring criteria for 
departmental objectives falling under two broad headings 
(1) Organisational and (2) Operational. 
3.4.1. Organisational. 
The outstanding problem here becomes one of quantification 
and in this there is no widely accepted research methodology. 
One approach, for instance, used extensively by Lickert(21) iný 
determining management subordinate attitudes is the questionnaire; ' 
but consider the following three expert opinions on their design 
for social investigations: - 
(a) Prpfessor Bowley (Elements of Statistics) 
- "Ask for the minimum information needed for 
the purpose in hand. 
-Require an answer 'yes' or 'no' or a simple 
number, or something equally precise. " 
(b) Royal Anthropological Institute (Notes and Queries 
On Anthropology). 
"The danger of leading questions is obvious, and 
it is a good rule never to ask a question which 
is capable of being answered by a single 'yes' or 
'not,. " 
(c) Professor Revans (Science and the Manager). 
"The use of battery must produce results that 
have undeniable statistical significance. Their 
:,, use must produce more than, a mass of responses to 
statements that are syntactically, unobjectionable; 
they must pretend to more than mere face-validity. " 
(21) "New Patterns of Management" R. Lickert. 
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A 
In a linear programming context, then, in terms of 
using organisational measures of criteria for objectives, we t 
not only have the problem of deciding what is to be optimised but 
the devising of acceptable measuring devices and on which opinion 
is very much divided. It is clear that what is described here as 
organisational and operational criteria are inter-related and to 
some extent compatible. For instance, volume and level of work, 
undertaken is a crucial determinant of whether the lecturing 
staff are able to satisfy personal aspirations. A low examination 
pass rate in one year prompts a whole series of searching questions 
including, are we using the right teaching techniques. As Colin 
Cherry 
(22) 
has pointed out, the search for new information implies 
doubts. As soon as 'But suppose.:. ' question has intruded into the 
consideration of a specific set of possible courses of action, the 
existence of other possibilities is implied. For the organisational 
measuring criteria we can thus never be certain whether they are 
sufficiently comprehensive. 
A. K. Rice 
23)argues 
that the first stages of model 
building should only consider what he terms 'the primary task' and 
the available resources for performance. The independent demands 
of the social system - the social and psychological needs of the 
members of the organisation - may then appear as constraints on 
performance. In this sense, what is termed here the operational 
(22) "On . Human Communication"l-C. Cherry, 1957 
(23) "The Enterprise and its Environment'!, A. K. Rice, 1963. 
A System Theory of Management Organisation. 
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measuring criteria is that which circumscribes the primary 
task and available resources for that purpose. For this reason, - 
objective function for the linear programme model has been 
taken from this source whilst not forgetting that organisational 
criteria, largely unquantifiable, must be taken into account 
at some stage within a total college management system model. 
3.4.2. Operational 
As was mentioned earlier, the principal reason for using 
a linear programming model was the fact that many aspects of a 
department's work are deterministic. For instance, a short 
management course of two weeks duration requires a fixed input, 
of lecturing resources for its undertaking; this could be broken- 
down, say, as follows: - 
ubject Hours 
Total Lecturing Economics O. R. Personnel Marketing 
Hours Management 
60 10 20 20 10 
If a department repeats this course six times during the 
academic year with, say, 15 students on each course a simple 
calculation shows the total amount of lecturing hours required. 
Each occasion this course is run we can. calculate its contribution 
to lecturer establishment,. grading. points. and student staff ratios. 
For instance, if the course is Al standard. thbn using the basis 
outlined in Chapter II, we can see that G. P. (total) = 17.1 points and 
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L. E. (Total)= 1J6704. Student staff ratios can be calculated but 
not without more information concerning the rest of the department's 
work. As seen previously, Student/Staff Ratio (S. S. R. ) is: - 
S. S. R. = Full-time equivalent students - FTE student 
Full-time equivalent staff, FTE staff 
where FTE student = 
(Actual hours of F. T. Student) + 'F(All other student hours) 
Average hours of F. T. Student 
and FTE Staff = Number of F. T. Staff + Part-time lecturing hours 
18 
From the earlier analysis of departmental objectives and 
measuring criteria it can be seen that these three factors-impact at 
each level - student, staff and local education authority/D. E. S. 
However, lecturer establishment is perhaps the crucial factor in 
achieving an effective staff manpower policy. For this reason, 
lecturer establishment has been'taken as the basis for the objective 
function in the linear programming model in this research. Grading 
points and various ratios can also be incorporated providing 
realistic estimates are made of student numbers. - 
3.5. THE PROCESS OF IDENTIFYING THE CONSTRAINTS. I 
We have seen earlier that many decision-makers in a college 
are highly motivated in wanting to secure course provision to meet 
the demands of students and employers. In addition, because of the 
unavailability of resources some demand may be left unmet thus 
implying that a choice has to be made about what form the course 
provision will take. The question therefore arises what kinds of 
constraints actually limit the volume of courses undertaken and can 
they be measured? I, 11ý -i 
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As with many linear programming formulations, this question 
can be resolved by undertaking a full examination of the system 
involved with a view to identifying both tangible and intangible 
constraints. The objective of the model here, then, is to achieve 
an effective staff manpower policy and to do this the function 
chosen is that of lecturer establishment which has to be maximised 
and thereby indicate the actual deployment of staff among the 
range of courses to achieve optimum conditions. 
With this objective in mind some operational constraints come, 
readily to mind such as the availability of lecturing hours: the 
amount of lecturing room accommodation and so on. Constraints as 
affecting expansion, were also identified during the Rose survey 
as outlined earlier. These constraints were itemised both from 
the colleges and students/employers point of view. As such they 
contained, what has been termed in this thesis, both operational 
and organisational constraints. As well as the operational constraints 
it is clear that many of the constraints of an organisational kind 
will also have a significant effect too. Professor Revans' research 
(210 
for instance, in the hospital service showed (but disputed since by 
some) that there was a positive correlation between level of morale 
among nurses and length of patient stay in hospital. Some of the 
organisational constraints in a college were well high-lighted during 
the Manchester research. 
"Many of the staff were recruited direct from industry, and 
industrial experience was regarded as essential. But they often 
(24) "Standards for Morale, Cause and Effect in Hospitals", R. W. Revans. 
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lacked training in teaching techniques and, in the view of 
some of their colleges, were without a broad appreciation of 
the 'educational' ingredient. It was also claimed that such staff 
brought industry-oriented attitudes towards administrative and 
management practices, and sometimes an ethos in pursuit of students 
little different to a business in pursuit of customers..... Some 
principals and heads of departments were a little submissive in 
this two-way relationship with industry. Commitments were entered 
into in a desire to please. Additional administrative burdens 
fell on the office staff which was ill-equipped to deal with them. " 
This kind of variance identified in the Manchester research 
has already been discussed earlier in this thesis in connection 
with the two colleges considered in this study. Perhaps one is 
helping to confirm the point already made about the pervasiveness 
of a common core of attitudes to be found in colleges. In addition 
to the increase in administrative workload on a college office 
staff, the Manchester research also showed how growth meant more 
and more of new and changing duties for senior lecturers and many 
were concerned about their teaching being adversely affected. For some 
college staff this kind of event is in clear conflict with the 
departmental objectives already discussed: 
- maintenance of educational standards; 
- meeting the needs of staff. 
For others, the conflict will not be so pronounced because 
aspirations concerning promotion will be seen as being better 
fulfilled in a growth situation and thus there will be a process 
of accommodation by some. 
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Of this situation within industry A. K. Rice (23 op. cit. ) 
has observed that where there is more than one primary task 
(multiplicity of objectives) a model is needed of each task; 
comparison of the models'can then show the dimensions and extent 
of compromise necessary. The alternative, he suggests, is a 
continual patching which in the short term can be an effective 
palliative but, in the long run will retard the institution's 
growth and development. 
The dichotomy within a linear programming context, 
therefore. is that even if we optimise certain measuring criteria in 
which no operational constraints are violated it cannot be assumed 
that those of an organisational kind will be likewise, compromise 
may still likely be necessary. The resulting schedule of course 
provision thus identified may well then be sub-optimal in terms 
of the operational measures. To some extent, this contradiction 
can be overcome within the model by inserting a constraint to show, for 
that growth must not exceed more than a certain percentage of the 
previous year if this is felt to be a limiting factor in the kind 
of way identified during the Manchester research. What one is 
confirming here, of course, is'that even though many aspects of 
a department's work are deterministic and thus lend themselves 
to a linear programming model, there still remains a probabilistic 
area which has to be reconciled in a total model concept. This 
kind of phenomena is not uncharacteristic of an Operational Research 
(25) 
model. Sasieni et al have observed, "It remains true that a major part 
(25) "Operations Research: Methods and Problems", 1960, 
Sasieni, Yaspan, Friedman. 
- 110 - 
of most practical Operations Research studies consist of 
identifying the decision-makers, discovering their (possibly 
conflicting) objectives, and translating these objectives into 
points along compatible scales ..... The situation is usually 
complicated in that the effectiveness depends not only on the course 
of action, but also on some list of external variables whose 
values are beyond the control of the decision-makers. These variables 
may be continuous or discrete, fixed or probabilistic, accurately 
known or assignable only by guess. " 
Having chosen lecturer establishment for inclusion in the 
linear programming model we are thus faced with the problem of 
identifying those operational factors by which it is constrained. Why, " 
for instance, cannot volume of courses be unlimited? Some resource constraints 
come readily to mind but perhaps it may be better to view these in 
the form of a simple illustration and what data is subsequently collected for 
use in the linear programme. For this purpose, a purely 
hypothetical example is chosen using fictitious data. 
3.6. HYPOTHETICAL EXAMPLE OF THE APPLICATION OF A LINEAR 
m, rr' .. rnnrr nn n wRý1Krnnt'r, at'1Tm Vt'DA mt. M 
Let us assume that a department will have a requirement 
for a total of 4 different short full-time course types from 
various employers, in addition to the rest of its work, for the 
next academic year. 
0 
s ,.. .d. 
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Course Number of Plumber of 
Designation Duration Courses Students 
Required Attending Each 
Course 
A 2 weeks i. e. 60 hours 6 15 
B 1 week i. e. 30 hours 2 15 
C 2 weeks i. e. 50 hours 3 10 - 
D 2 weeks i. e. 50 hours 5 10 
Furthermore, we also know the teaching requirements take the 
following form: - 
Subject Business 
ours Economics O. R. Personnel General Simulation & 
Course Management Management Projects 
A 10 20 20 10 - 
B - 20 - - 35+ 
C 10 - 10 30 - 
D - - 20- 20 30+ 
+ For these two courses, course hours will not equal total lecture 
hours, because more than one lecturer is present during the 
simulation exercises plus .a 
project content requiring further 
supervision. 
If the department is to meet this requirement in full, we 
can calculate the total lecturing hours requirement by multiplying 
subject hours by number of courses and summing: 
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Total Number Lecturin Hours Re uired 
of Courses 
Undertaken Economics O. R. Personnel -General Projects Management Management 
16 90 160 250 250 220 
. 
'. Total of all lecturing hours required = 970. 
Let us now assume that, for various reasons, the total 
lecturing establishment for the next year only permits, say, 800 
lecturing hours to be undertaken. Faced with this proposition, the 
department, therefore, has to choose which of the courses it should 
run without exceeding: 
(a) the total availability of all lecturing hours; 
(b) the availability of individual subject lecturing hours. 
Putting aside for one moment all organisational considerations 
such asp the recruitment of right staff, the employers involved, 
whether these types of courses are right let us in the first instance 
use operational criteria to examine how a solution might be found. 
We, can readily deduce, using the formula of the D. E. S. outlined in 
Chapter III the contributions of lecturer, establishment and grading 
points, as follows: - 
Course 
Assumed Burnham Contribution per course: 
Grade 
Lecturing Estab= Grading Points 
lishment 
A Al 0.2778 2.85 
B A2 0.2415 1.18 
C A2 0.2196 1.27 
D Al 0.3125 -1.60 
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If we wish to optimise on lecturer establishment, 
course D with a contribution of 0.3125 is the largest. But 
consider the lecturing hours required for this course alongside, 
say, course A which contributes 0.2778 to lecturer- establishment. 
Course A L. E. 0.2778) 
) 1Y6 increase 
D L. E. 0.3125) 
Course A Lecturing hours required 60) 
17,6 increase 
D Lecturing hours required 70) 
In this case, then, a 1351S increase is possible but only by 
an increase of 17°% in lecturing hours. Would this be worth the 
additional increase in lecturer establishment? 
A further complication arises if we consider grading points 
The position is now reversed, course A this time provides the largest 
contribution of 2.85. That is to say an increase in grading points 
between A and D is possible of 44% using 17% less lecturing hours. 
On the face of it, this would seem an attractive proposition. 
These issues become even more complex when we consider the 
4 courses together and then in relation to what is available in 
terms of total and individual subject lecturing hours. This is, 
of course, a classic problem of resource allocation when we wish 
to optimise a particular function and can be catered for within a linear 
programming model. 
Let us formulate the problem for solution by linear 
programming. 
Then x, = optimum number of courses of type A 
X" _n ºº 
"n ºº Il 
2 
X_ ºº ºº ºº ºº C 3 
iº ºº ºº it D X 
f 
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and we wish to maximize, 
Z1 = 0.2778. x1 + 0.2415. x2 + 0.2196. x3. + 0.3125. x4 (for L. E. ) 
and Z2 = 2.85. x1 + 1.18. x2 + 1.27. x3 + 1.60. x4 (for GOP. ) 
subject to the constraints: 
Total Lecturing hours: 
60. x1 + 55. x2 + 50. x3 +, 70. x4 800 hours. 
Subject lecturing hours: 
10. x1 + 10. x3 L availability of Economics hours., 
20. x1 + 20. x2 i. availability of O. R. hours. 
20. x1 + 10. x3 + 20. x4 L availability of Personnel Management 
hours. 
10. x, + 30. x3 + 20. x4 : availability of General Management hours. 
35"x2 + 30. x4 availability of Business Simulation hours. 
Demand for courses: 
x1 L6; x2 L2; x3L3; x4L5. 
In matrix form, this thus becomes: - 
Left Hand Side 
AB 
X1 X2 
(L. H. S. ) 
CD 
X X4 
Right Hand Side (R. H. S. ) 
L. Hours 60 55 50 70 800 
Economics 10 0 10 0 To be determined 
O. R. 20 20 0 0 To be determined 
Personnal Management 20 0 10 20 To be determined 
General Management 10 0' 30 20 To be determined 
Business Simulation 0 35 0 30' To be determined 
Demand for: A 1 0 0 0 6 
B 0 1 0 0 2 
C. '1 0. o; 1= 0 3- 
D 0, ' 0 0 1 5, . 
Dimensions: 4 columns x 10 rows; 1 R. H. S., '2 objective functions. 
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The solution to this particular problem can now readily be 
computed for optimising on both objective functions. What 
information, then, will such a solution produce: - 
(a) the optimum course provision for lecturer 
establishment and grading points and whether they differ; 
(b) the number of courses of each course type; 
(c) the limiting constraints; 
(d) other alternative optimum solutions, if they exist; 
(e) the exact amount of resources of each kind which will 
be required for different schedules of course provision; 
(f) the values of objective functions. 
(g) data for further analysis. 
In this hypothetical example, it can be seen that the 
linear programme has the dimensions 4 columns by 10 rows. In the 
twocepartments considered in this research these dimensions were: 
Department of Management and Industrial Relations (I. L. E. A. ) 
42 columns by 59 rows ` 
Department of Management and Business Studies (S. Wales) 
72 columns by 126 rows. 
In addition, the availability of resources, (i. e. R. H. S. ) were 
varied from 5% to 59% in increments of 5% to ascertain how this 
affected the new schedules of course provision. The reason for 
this is to simulate the effects of uncertainty. For instance, 
the L. E. A. might indicate that resources could increase by, say, 
15ýý. Suppose, however, this figure was 5; ' or25%' how would this 
then affect the course provision? ' By varying the R. H. S. 's the 
linear programme will cope with this kind of uncertainty. 
- 116 - 
A further feature incorporated inihe model, in the case 
of one of the departments, was to constrain the solution such 
that certain courses had to be undertaken (i. e. equality). The 
reason for this will be discussed in the next Chapter. 
When we are considering the organizational factors as they 
might be in the context of this hypothetical example with just 
4 courses, this is manageable. In the real situation, however, 
when we begin to consider these issues in relation to the 
considerable dimensions of the problem, we are indeed faced with 
immense complexities which are certainly beyond the scope of the 
ability or memory of one decision-maker. For this, reason the 
linear programming model developed in this research is seen as a 
means of providing accurate information quickly for decision-makers 
which can then serve as a cadre for future discussion on course provision 
taking into account the essential organizational features discussed 
earlier. In particular then it is not meant to convey the impression 
that because we may be optimising on certain operational 
characteristics within a management system that this necessarily 
makes the overall system optimum. As Burns and Stalker concluded 
(17)op. cit. 
from their research, "The beginning of administrative wisdom is the 
awareness that there is no one optimum type of management system. 
" 
What the model will do is provide information quickly about 
resource allocation - in many colleges this information is only 
obtained after the event as it were, at the end of the academic 
year, as in both colleges of this research. 
For the purposes of applying the model to-the real 
situation, two college departments have been considered. These 
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are discussed in the next Chapter. Initially the model was 
built around the needs of the first department considered; later 
it was adapted for the other. 
The constraints which were identified for inclusion in 
the linear programme and for which data was collected are as 
follows: - 
- availability of total lecturing hours; 
- availability of administration time; 
- availability of lecture preparation time; 
- availability of clerical assistance; 
- availability of individual subject hours; 
- demand for courses. 
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PART B 
THE DETAILED ANALYSIS 
Having made an examination of the wider considerations 
affecting the allocation of resources at college level, Part B 
of this thesis (the final four chapters) is concerned with the 
detailed analysis of the two colleges involved in the research. 
It relates how data was collected for the linear programming 
model and contains an analysis of the information identified in the 
optimized course provision. 
In addition, also examined in Part B are those areas of 
future research identified as being necessary in order to gain 
a greater insight into the problems of resource allocation. 
r, 
t 
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CHAPTER 1. 
THE ORGANISATION OF THE IWO DEPARTMENTS CONSIDERED IN 
THE RESEARCH. 
1. Department of Management Services and Industrial 
Relations, (Inner London Education Authority). 
2. Department of Management and Business Studies, 
(A South Wales local education authority). 
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4. It is intended here to review those features of the two 
departments which concern the overall management system in 
operation at the two respective colleges and to discuss how the 
data was collected now that the framework for a linear programming 
model had been identified. 
The first.. department, %ianagement Services and Industrial 
Relations, is one of five departments in a business college 
within the Inner London Education Authority, The other four 
departments are: 
- Department of Business Studies. 
- Department of Professional Studies. 
- Department of Management Accountancy Services. 
- Department of Accountancy. 
In terms of numbers of students undertaking courses at the college 
this has risen considerably; from 3200 in 1965 to nearly 7000 in 
1970. Approximately 605ö of student hours are of the kind advanced. 
The second department, Management and Business Studies, is 
one of five departments in a college of technology within a South 
Wales local education authority. The other departments are: 
- Department of Mechanical Engineering and 
Construction. 
Department of Electrical Engineering and Instrumentation. 
- Department of Science and Metallurgy. 
Department of Mathematics and Computing. 
"., In the academic year 1972-73, the department of science and 
metallurgy was merged into the two engineering departments on the 
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retirement of the head of that department. - For the college 
as a whole, the rise in student numbers has not been as rapid 
as in the first case, from 1448 in 1960 to just over 3000 in 
1973. In addition, 70 % of student hours are advanced. 
The course provision by the two departments is, by and 
large, dissimilar in so far that the majority of the. course hours 
(80P/0 in the first case accrues as a result of undertaking short 
post-experience courses for six major employers. The respective 
figure for the second case is 6 %, while the remaining courses 
provide 94 % on courses such as the Diploma in Management Studies, 
U. B. (London), Librarianship, Social Work and so on. Within 
this particular department, then, lecturing staff can be time- 
tabled, in the main, on the basis of courses of at least one year 
and in this respect is similar to many other departments in the 
further education sector. Problems of timetabling arise, however, 
on the provision for short courses and in this respect the two 
departments are alike. Because of the volume of such work the 
problems for the first department are far greater as will be seen. 
4.1. DEPARTI4ENT OF MANAGEMENT SERVICES AND INDUSTRIAL RELATIONS 
(INNER LONDON EDUCATION AUTHORITY). 
If growth is taken to be a measure of the effectiveness 
of course provision, it can safely be said that this department, 
undoubtedly, has a high reputation among some employers. This, 
in turn though generates its own internal problem in so far that 
demand for educational services exceeds'thatwhich is available. 
As such, then, choice has to beýmade about the kind of course 
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provision within the department.. It was against. this 
particular background, with the many concomitant issues raised 
that the researcher was first prompted into the search for a 
model to adequately define the department's work. 
" ". The growth prospects for the Department of Management 
Services and Industrial Relations are, in many ways, a reflection 
of the general prospects for the other 4 departments in the college 
too. As such, then, within the total management system, faced with 
constraints, the problems for the college's central decision-makers 
are indeed, complex and numerous. " 
The work and character of the particular department is 
reviewed here under the following headings: - 
. 
1. Departmental organisation. 
2. The employers. 
3. Lecturers within the college as a whole. 
4. Growth. ' 
5. Students. 
6. Kind of course provision. ... 
7. Subject-matter of courses. 
4.1.1. Departmental Organisation. 
As mentioned previously, most non-management departments 
tend to have as a base regular full-time work such as Ordinary and 
Higher National Diplomas which have a duration of two years full-time 
study. This means that lecturing staff can be allocated to particular 
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course work to teach specific subjects. In such cases lecturers, 
will tend to have contact with students over a period of, at 
least, a year and thus can get to know their students fairly well. 
Lectures will usually take place within a college or a nearby 
annexe, taking about 1 to 2hours. In contrast, the first 
management department considered in this study undertakes chiefly 
short post-experience courses as can be seen in the following table: - 
Table 4.1. 
Duration of Courses Undertaken 
between 1967 and 1971 
Duration 1967/8 1968/9 1969/70 1970/71 
12 week block - - 1 2 
2 week f. t. 3 4 17 20 
1 week f. t. 62 42 40 40 
3 days f. t. 8 6 11 . 14 
2 days f. t. 8 19. 7 9 
1 day per week 19 29,.. - 23 
15 
No. of Courses 37 94 109 145 
In addition the department also undertakes a lesser amount 
of regular work such as Higher National Diploma in Business Studies 
(Personnel Management), accounting for about 2O of all course 
hours. In other words the kind of course duration indicated in the 
above table represents the majority of work undertaken in the 
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department. A feature of table 4.1. is the substantial 
proportion of one week full-time and one day per week type of 
courses which are undertaken although the two week full-time 
course is on the increase. This feature of course duration 
represents a clear difference between many other departments in 
further education certainly in terms of contact with students. 
A lecturer on this type of course can spend anything up to a, day, 
or even longer, lecturing to students. It is not uncommon for a 
lecturer to spend two full days engaged with students. This is 
not to say he lectures continuously for that length of time. As 
with many management courses great emphasis is put on team 
teaching in the way of lecturets, case studies, role-playing, 
syndicate work and so on. In these cases then, a lecturer can 
ýr, 4ý, rct quickly absorb his official lecturing commitment and is faced with ILL 
oý having to work in excess of his stipulated time. This, of course, 
is not meant to infer compulsion, rather that the situation demands 
this and lecturers respond. Within this department then, lecturing 
staff do work in excess of their commitment time; in some cases 
well in excess. This includes those lecturers who are paid over- 
time for extra lectures; within the I. L. E. A. senior lecturers and 
above are not paid overtime. For the academic year 1969/70, 
lecturer utilization within this department was shown as 118%. 
This is an important feature which has been taken into account in 
the linear programming model. In addition, many of these courses 
are residential and lecturers can find themselves spending a 
considerable proportion of, their time away from home in hotels or 
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other centres where courses are being held. In theory for putting 
in extra hours during a particular week, a lecturer can take off 
time in lieu. In practice, possibly because of the enthusiasm of the 
lecturers, this time in lieu is often taken with employers 
discussing future courses and ways and means of improving current 
ones. In addition employers can be very demanding and request 
meetings at short notice. 
In terms of organisation, a lecturer is designated what is 
termed 'Course Director' which means he has a responsibility for the 
running and organising the staffing of courses. These duties include 
discussing the appropriate college fee with an employer, perhaps 
hiring an hotel room and accommodation, contacting visiting lecturers 
and generally acting as host while the course is in operation. At the 
end of most coursesl a review is undertaken with students about 
their feelings and appropriateness for particular subjects and of 
teaching methods. These reactions have to be taken into account 
and are indeed required by the employer's representative. 
As suche there is no rigid time-tabling of lecturers within 
the department. A course director will approach a lecturer about 
undertaking a lecture at which stage-the lecturer consults his 
diary to see if he 'is available on that day and time. If not, he 
will endeavour to make other suitable arrangements. ' Clearly, this, 
kind of administration, requires a considerable degree of "give and 
take" on the part of the lecturing staff and iss probably, a product 
of`the growth situation which, as other researchers 
(17 op. cit) have 
pointed out, tends to produce a flexible and organic type structure. 
As such then rank tends to play little or no part in the total 
departmental capability; for instance an employer may express 
a preference for a lecturer Grade I as opposed to a 
\ 
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principal lecturer for a particular lecture, even though both 
are of the same specialism. What should be college policy in 
this respect? Clearly a good deal of tact is necessary on the 
part of the Course Director and a full ecamination of whether the 
course objectives have been communicated to the lecturing staff as 
well as what they might have been. -' 
Generally speaking for company or organsiation sponsored 
courses, a considerable amount of assistance is given in the- 
administrative arrangements of organising and running courses. 
In this case, the employer will arrange student numbers, and any 
notification which has to be done. Where the course is aimed at 
a fairly wide market and is not sponsored, the course director is 
responsible for its administration. Of some importance is the need 
to ensure he has the requisite number of students to mount the 
course. The difference between these two types of course organisation 
is in the amount of time required by the course director in terms 
of administration and clerical work. In general, the latter usually 
requires a good deal more time than the former, which is a further 
factor built in to the linear programming model. 
Employers, as far as they are able and in conjunction with 
course directors, provide dates when they etpect courses to be held, 
although these can be changed at fairly short notice. Course 
directors thus have advance knowledge about course timings and can 
make provisional arrangements. 
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In the past, the department has always 'managed' to 
meet the demand for courses from employers and has built up a 
supply of. external contacts with organisations and visiting 
lecturers. As the department and amount of work has increased 
so too has the complexities of organising and running courses and 
indeed there would now appear to be no guarantee that the department 
is able, even though willing, to meet present day demand. The. 
Head of this department in the annual report to the Board of 
Govenors (1969) puts it as, "Within the limitations set by 
exisiting criteria it is my view that there is a ceiling beyond 
which we cannot grow and still maintain the quality of the service 
provided - not to mention the human consequences of over-utilisation 
of staff". Certainly in the early days of the development of the 
department there existed (and still does) a feeling among lecturing 
staff of wanting to explore every opportunity, which meant running 
many original courses for employers and being prepared to work long 
..; and unusual hours. This has undoubtedly helped the credibility 
factor and perhaps explains some of the indogeneous reasons why 
growth has taken place. 
4.1.2. The Employers. 
As a result of the early pioneer work as it were, several 
major areas of work have been developed with large organisations 
which appear to be lasting as far as one can see. These major areas 
then are as follows: - 
(a) South West Metropolitan Regional Hospital Board. 
(b) Ministry of Defence. 
(c) Industry (General). 
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(d) Local Government, especially the 32 London Boroughs. 
(e) Electrical Contractors Association. 
(f) National Ports Council; Post of London Authority. 
(g) Post Office; Telecommunications. 
TABLE 4.2. 
Number of Courses and Course Hours by Employer between 1967 and 1971 
1967/8 1968/9 1969/70 1970/71 
Course Number Course Number Course Number Course Number 
Hours Courses Hours Coof Hours Courses Hours Courses 
S. W. M. R. H. B. 104 3 168 4 918 15 1050 21 
1"I. 0. D. 66 4 415 37 370 28 527 30 
General 216 5 242 6 390 8 1360 22 
Local 
Government 40- 1 389 
. 
10 232 5 501 9 
E. C. A. 335 9 793 20 1181 30 1753 39 
N. P. C., 
P. L. A. 536 15 601 17 880 23 1104 24 
Total 1297 37 2608 94 3971 109 6295 145 
Growth on 
previous 
year: - 
(A) Course ist year 102,0 5/ 
Hours 
(B) Number 1st year 15.75 169' 3S 
Number of 725 Students 1495 2116 2820 
In terms of Course Hours, there has been an increase of 
approximately 38036. since the inception of the department, the 
corresponding figure for number of-Courses held is about`290; S. - 
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4.1.3. Lecturers within the College as a tthole. 
The number of lecturing staff has, of course, also 
increased from 11 in 1967/8 to 23 in 1970/71. Lecturers within 
the department, as in many other further education colleges, have 
a fairly widespread industrial and commercial background. Tables 
4.3,4.4, and 4.5 show, for the-total college staff, the composition 
of the departmental grades and the kind of qualifications held by 
lecturers. 
There are five departments and the various grades of staff 
in each department for the academic year 1970/71 are shown in the 
following table: - 
Table 4.3. 
COLLEGE STAFF AS A WHOLE-- BY DEPARTMENT 
r .Fw 
Grade Head Principal Senior Lecturer Lecturer Total 
of Lecturer Lecturer Grade II Grade I 
Dept. Dept 
Business 1 1 4 12 5 23 
Professional 1 2 5 10 2 20 
Management 
Accountancy 1 1 4 .6 3 15 Services 
Accountancy 1 1 6 8 7 23 
Management 
Services and 1 3 5 10 4 23 
Industrial 
. 
Relations 
TOTAL 5_ 8 24 46 21 104 
% 4.8 
. 
7.7 
a_23.. 
44.3 20.2 100 
The qualifications of the 104 members of staff are listed in 
the following tables, first by department, then by grading. 
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TABLE 4.4 
(a) By Department 
Qualification Cost & Chartered/ First Higher Chartered Works Certified Others 
Dept. Degree Degree Secretary Accountant Accountant 
Business 10 3 2. 1 1 9 
Professional 7 9 3 0 2 12 
Management 
Accountancy Service 3 4 2 2 2 9 
Accountancy 4 3 4 2 9 6 
Management Services 
& Ind. Relations 9 8 1 1 0 16 
Total 33 27 12 6 14 52- 
% 31.7% 25.9% 11.516 5.8% 13.4% 5 
Table 4. 
'. (b) By Grading of Lecturer 
Qualification 
Dept. 
First 
Degree 
Higher 
Degree 
Chartered 
-Secretary 
Cost & 
Works 
Accountant 
Chartered/ 
Certified 
Accountant 
Others 
Head of Department 2 3 0 1 "1 
5 
Principal Lecturer 3 3 1 1 1 5 
Senior Lecturer 8 9 4 1 5 15 
Lecturer Grade II) 20 12 7 3 7 27 Lecturer Grade I) 
Total 33 27 12 6 14 52 
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4.1.4. Growth of Lecturer Establishment and Student Numbers 
For the College as a Whole. - 
In terms of growth in the number of lecturing staff 
employed since 1965, this is shown in the following table: - 
Table 4.6. 
Growth in Number of Lecturing Staff 1965 - 1971 
as at 1st September for each year 
Year 
Grade 
1965 1968 1970 1971 
Vice Principal 1 1 1 1 
Heads of Department 3 3 5 5 
Principal Lecturer 2 7 8 8 
Senior Lecturer 8 23 24 25 
Lecturer Grade II 25 45 46 53 
Lecturer Grade I 17 19 20 21 
TOTALS 56 98 104 113 
In this case, the number of lecturing staff overall has 
just doubled since 1965. The college has also grown in respect 
of its departments; two further departments were created out of 
existing work in 1966 and 1969. These were the Department of 
Management Services and Industrial Relations out of the Department 
of Business Studies; and the Department of Management Accountancy 
Services out of the Department of Accountancy, both being established 
as a grade IV department. 
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An even greater rate of growth has taken place in 
numbers of students taking courses at the College during the 
same period as shown in Table 4.7. 
Table 4.7. 
Number of Student Enrolments from 1965 to 1970 
e of Course 
Year Full Time Part Time Evening Total 
1964 - 65 1,297 436 798 2,531 
1965 - 66 1,549 670 983 3,202 
1966 - 67 2,172 1,238 724 49134 
1967 - 68 2,843 1,281 701 4,825 
1968 - 69 3,609 1,251 692 5,552 
1969 - 70 4,552 1,604 701 6,857 
As can be seen there has been a decline in the number of 
students enrolling for evening work although this is characteristic 
of a national pattern rather than a local one. Substantial increases 
have occurred, however, in the full and part-time course work. 
Overall the total number of students at the College has increased 
about 2.7 times since 1965 to 1971, and is certainly in excess of 
the average national increase (about 1.25) during the same period 
for these types of courses. 
Generalising for the whole college, the type of courses 
undertaken are in the main of a high level such as finals for 
Association of Certified and Corporate Accountants, Institute of 
bankers, Chartered Institute of Secretaries, Corporation of 
. ý: 
.. 
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Secretaries, Higher National Diploma in Business Studies and 
these courses can take anything up to four years of full-time 
study. In addition to this, students can take Ordinary National 
Certificate/Diploma or G. C. E. 'A' levels, once again full-time, 
part-time or evening. For the academic year 1969-70, the proportion 
of student hours allocated among the course standard classifications 
were A1 27°6; A2 340; B4 and C 1%. In other words 57% of all 
student hours undertaken was equivalent to first degree standard. 
The students relating specifically to the Department of Management 
Services and Industrial Relations is discussed in the following 
chapter. 
4.1.5. The Students with the Department. 
It may seem somewhat strange describing a fifty year old 
person with about 35 years of industrial experience, possibly in 
charge of 400 people, attending a one week full-time course, as a 
student. The terminology, to say the least, can be misleading 
unless we recognise what a student is in this particular case. 
Clearly the background of students attending these courses tend to 
reflect the organisation from which they have come which in total 
thus presents a fairly diverse picture. Even within the same 
organisation, this diversity can be repeated; for instance within 
the hospitals it can range from a consultant psychiatrist to a 
hospital engineer. 
This kind of student background where qualifications and 
training are a pre-requisite of the job is perhaps the far extreme. 
As the other extreme is the student attending courses who has 
received no formal training or, has any qualifications whatsoever. 
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A good illustration of this is local government where, )durir the 
research, it happened fairly frequently that a man was working as a. 
refuse workman on say, Friday and on the following Monday he 
commenced work, without any prior training at all, as a supervisor 
directly and immediately responsible for sixty workmen and several 
thousand pounds worth of equipment. In some cases, the supervisor 
was even shown how to complete various work sheets by the workmen 
themselves. Probably about six months after taking up the post of 
supervisor it was then decided by his superiors to send him on a 
one day per week course-for ten weeks to, study work study and 
industrial relations. 
In terms of student background, then, these are the two 
extremes the first from the hospital service where students tend 
to be well qualified while in the other students tend not to have 
any qualifications or have had formal training. In both cases, ages 
tend to be over 45 years and neither has attended a management 
course before. 
Clearly, then, it is difficult and even misleading to 
talk about the average student when looked at in total of all 
students attending the department's management courses. This is 
perhaps underlined if we consider a third group of students 
attending these management courses, namely, `from the Ministry of 
Defence. The kind of student background and motivation was 
described in an article in The Sunday Times, July 4th, 1917, by 
Arnold Legh as, "Their idea grew from random cases, many of which 
David Guest (Lecturer in occupational psychology, Birbeck College, 
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London University) encountered while taking part in a vocational 
guidance scheme run by the Ministry of Defence and the XYZ 
College. It caters for officers in the middle age group, nearing 
the end of their service contracts; men in the menopausal period 
as Guest puts it. In many cases they were people who clearly no 
longer regarded work as their central life interest, but who placed 
it second to such considerations as a pleasant place to liver 
opportunities to develop outside interests and more time to, give 
to their families. " 
4.1.6. The Kind of Course Provision. 
The actual number of courses organised and run by the 
department'has increased considerably since 1967 as can be seen 
in Table 4.2. In the academic year 1970/71 a total of 145 short 
post-experience courses were run being attended by 2,820 students. 
Of the 145 many are, of course, repeat courses and, in fact, for 
the academic year 1970/71 there were 46 different kinds of courses 
being offered. Since the inception of the department courses'have 
been formulated and developed; some having been disbanded for one 
reason and another. Even of the courses remaining, changes can/ 
occur from year to year to take account of changing needs e. g., 
' 
structure, duration, subject content. 
The kinds of courses offered can be divided into two 
categories: - 
(a) internal, long term courses, chiefly for a 
qualification; 
(b) externals short post-experience courses non- 
examinable. 
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In the first category, which represents the smaller part 
in terms of total course hours, the courses are undertaken at 
the college and last two years, either full or part-time day/ 
evening. There are four courses of this type, three taking two 
years, and one taking one year. This type of course is not 
company sponsored in any sense and students are recruited in the 
usual way; chiefly advertising in the press and management journals 
and via consultations with schools and industry. 
3_ 
The latter category represents the bulk of the department's 
work and the duration of these courses was shown earlier in Table 4.1. 
In the former category, courses are predominated by formal type 
lectures with students taking notes. A syllabus is covered and 
revision takes place prior to the examinations. With the external 
type course, external that is because they are largely undertaken 
in hotels and training centres in and around London, outside 
lecturers are used frequently. A course director on this type of 
work when not lecturing himself will act as chairman for a visiting 
speaker. For example, for a 40 hour, one week full-time course, 
the time may be distributed as follows: - 
40 hours 
Course Director 
20; ý Sow 50/ 
8 hours 12 hours 20 hours 
Lecturing by Lecturing by undertaken by other 
Visiting Speaker Course Director College Lecturers 
In other words, the commitment in terms of the department's 
lecturing staff is for 60 hours or 50`rä greater than the nominal 
I 
z 
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class contact time. Some courses require the presence of up 
to three lecturers on some occasions during syndicate work and 
they would record this time on their College record sheet. Other 
courses, on occasions, would require less departmental commitment 
because of the course director undertaking a greater degree of 
involvement than that shown in the example. An examination of 
course programmes, however, indicates that the average increase 
in class contact time per course for departmental lecturerq is of 
the order of 5W o, 
Courses of the external kind can include lectures, 
practical work, role-playing, syndicate work, projects, in about 
equal proportions depending on the type of course. Once again it 
would be misleading to select one of the 46 courses as typical of 
all the rest as each appears to have a certain uniqueness, no 
doubt, developed over a period of time. However, as an example of 
a course, the programme for the middle management courses of the 
hospital service is divided into three parts as follows: _ 
(a) Two weeks residential at the Hospital Board's 
training centre involving lectures, case studies 
and so on; followed by 
(b) Six months work on a supervised project of the 
student's own choosing; followed by 
(c) One week residential at the Hospital Board's 
training centres where papers are presented of 
the project and findings. 
For the academic year 1971/72 there is a demand for 42 
different type courses and the number of courses which would be 
138 
ý t. 
run, assuming there to be sufficient resources, is 225. In 
order to ascertain the maximum number of courses which could 
be run, assuming no restrictions, course directors were asked 
to specify for each type of course what this figure would be 
.... based on their past experience of meeting particular needs of 
employers. 
The course types and numbers are shown in the following 
table. 
t, 
1 
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Table 4.8. 
COURSES PLANNED FOR ACADEMIC YD1R 1971-72 
Computer Course Title (R = Residential) Duration 
Code Years/Weeks/Hours 
INTERNAL` 
HND A Higher National Diploma I) 2 years f. t. 
HND B 
.=:., 
Higher National Diploma II) 2 years f. t. 
HNC A Higher National Certificate I) 2 years p. t. 
HNC'B Higher National Certificate II) 2 years p. t. 
HNC C Higher National Certificate I) (Ev. ) 2 years p. t. 
HNC D Higher National Certificate II) (Ev. ) 2 years p. t. 
IWIN1 A Works Managers Certificate I) 2 years p. t. 
IWM'B Works Managers Certificate II) 2 years p. t. 
NEBS N. E. B. S. S. Certificates 1 day per week 
EX=AL 
1., National Ports Council; Port of London Authorit y 
BANG Basic Management (Traffice Officers)(R) 2 weeks f. t. 
E )MV Executive Development (R) 2 weeks f. t. 
NPC''. N. P. C. Supervisors Revision (R) 1 week f. t. 
WK, P Work Study in Ports 12 weeks f. t. 
WK 0 Work Study Observers 4 weeks f. t. 
WI{ A Work Study Appreciation 4 days 
Ifi"I R Human Relations 5 days 
WK T Work Study Technician 6 weeks f. t. 
2. Electrical Contractors Association 
MP"MCT "Method, Measurement, Costing (R) 1 week f. t. 
TEES Tendering and Estimating (R) I week f. t. 
SWMG Senior Management (R) 1 week f. t. 
PRSF Principals of Small Firms (R) 1 week f. t. 
MSAC Measurement for Accounts (R) I week f. t. 
SSPR Site Supervision and Productivity (R) 1 week f. t. 
CLCT Commercial Law and Contracts (R) 1 week f. t. 
I4GPR Management and Productivity (R) 1 week f. t. " 
QYSV Quantity Surveying (R) 6 weeks f. t. 
3. South West Metropolitan Regional Hospital Board 
FTfMIG First Line Management 2 weeks f. t. 
IM14G Middle Management (R) 3 weeks f. t. 
Demand 
I 
1 
1 
1 
1 
1 
1 
1 
3 
3 
If 
1 
1 
3 
24 
.3 
3 
1 
2 
2 
3 
2 
18 
4 
7 
1 
22 
13 
contd.. . 
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Table'1F. 8. (Continuation/2... ) 
COURSES PLANNED FOR ACADEMIC YEAR 1971-72 
Computer Course Title (R = Residential) Duration 
Code Years Jeeks/Hours 
Demand 
4. Local Government 
ORLG Operational Research for L. G. ""- 3 days 6 
IRLG Industrial Relations for L. G. 10 days p. t, 6 
OCLG Office and Clerical Management 8 days p. t. 6 
BMG Basic Management for L. G. 10 days p. t. 9 
5. Ministry of Defence 
RYNY 2nd Careers (Royal Navy). (R) - 3 days 12 
RAFA 2nd Careers (R. A. F. ) 2 days 11 
RAFB 2nd Careers (R. A. F. ) 3 days 4 
ARMY 2nd Careers (Army) 1 day 4 
6. General Course Work 
OTIN Office Training Instructors (R) 6 days 6 
IRSS Industrial Relations for Shop Stewards 10 days 9 
POGO Post Office, Business Orientation 2 weeks f. t. 6 
OCIN Office and Clerical Management 8 days p. t.. 6 
TROF. Training in the Office 6 days 3 
NCC N. C. C. Business Orientation 2 weeks f. t. 9 
Total Demand 225 
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It can be seen that 17 of the course types are 
residential, i. e., 41°n. Table 4.1 showed the kind of growth 
rate in number of courses for each year since 1967 and it can 
be seen that this is quite erratic and makes a forecast extremely 
difficult, for instance, the second year figure is 115%, the year 
after 16% and the following year 33%. If we assume a growth rate 
of 3% for the next year then the total number of courses under- 
taken of the external kind will be about 189 which, with the 11 
internal ones, produces a total of 200 courses. It is believed, 
however, because of circumstances which will be discussed later 
that the growth figure is likely to be about 2Uö for the academic 
year 1971/72. In any case, it certainly implies that the overall 
demand for 225 courses canndt be met and that a choice therefore will 
have to be made as to the type of course provision. 
4.1.7. Subject Matter of Courses. 
It has been pointed out that on the external type courses, 
a good deal of emphasis is placed on class participation and äs 
such lectures tend not to be as formalised as with the internal 
type. As such then a course programme could -show a whole day, i. e., 
8 hours, as being spent on say Network Analysis of Work Study by 
a particular lecturer. 
The subjects which are taught on the management courses 
for this department have been ascertained from course programmes and 
can be broken down into: - 
(i) Economics. 
(ii) Statistics; Operational Research. 
(iii) Work Study. 
(iv) Accountancy; Costing. 
(v) Personnel Management. 
(vi) Human Relations, Industrial Psychology. 
(vii) Industrial'Relations. 
(viii) Management; Business Organisation. 
There is also a very small proportion of time given to law 
lectures although these are always done by outside lecturers. 
The following table shows for the 42 types of courses the 
proportion having specific subjects taught, within each of the 
major areas of work. 
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Summarising Table 4.9 we can see that: - 
Economics is taught on 24% of course types 
Statistics 59% 
Work Study 52" ". 
Accountancy 19% 
Personnel Management 57% 
Human Relations 
Industrial 
nu Relations 50% 
Management it 649b 
It should be remembered here that these figures do not necessarily 
give an indication of an annual volume of subject teaching hours 
since we have not yet taken into account the-actual number of 
courses undertaken. 
From Table 4.9. it can also be seen that Economics is. 
taught predominantly on the internal. type courses with very little 
on the external ones. This has tended to inflate the overall 
percentage of 24 and perhaps gives more prominence than is justified. 
Personnel Management is the one subject taught consistently through- 
out all the major areas. 
This then is a review of the essential features of the 
department as required for the. linear programming model. In 
summary, it can be seen that there are 23 lecturers teaching 8 
broad subject headings on 42 kinds of courses. There is a potential 
demand for these 42 kinds of courses[to be run on a total-of 225 
occasions. It is unlikely that the-department can meet such a 
commitment and decisions therefore., have' to be made about the course 
provision for the. next academic year. The following is part of a 
computer print-out and summarises the main: parameters used in the, 
linear programme for this department. 
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4.2. 
r 
DEPARTMENT OF MANAGEMENT AND BUSINESS STUDIES 
(A SOUTH WALES LOCAL EDUCATION AUTHORITY). 
Originally, the model conceived in this research was 
aimed at meeting the needs of the department within the I. L. E. A. 
As such, it was felt that such a model would have application 
for those other departments in the further education sector 
involved solely in course work related to management education. 
t 
ýl 
.i 
Later on, however, the model was applied to the department now 
being examined to discover whether it might have a general 
application to different kinds of departments in the further 
education sector. This particular department has similar 
characteristics to the rest of further education; 94%ö of its 
course hours are obtained by way of courses leading directly to 
a qualification. 
The department is located in a college of technology 
which largely provides courses of an advanced kind such as A. R. I. C., 
A. I. M., C. Eng. For the college as a whole growth prospects in the 
short term are not as good as in the first college considered 
because of a national decline in student numbers for some technical 
courses, (e. g., H. N. C. in Science) accentuated by a series of 
company closures in the county. This primarily necessitated the 
amalgamation of the department of science and metallurgy into the 
two engineering departments during the academic year 1972/73. The 
growth prospects, however, for the department of management and 
business studies, common to other departments in this kind of 
work, are considered to be good. As such then, the problem of 
resource allocation for the college's central decision-makers is 
- 147 
different in character from the college in the I. L. E. A. It 
has to reconcile the needs of a department capable of rapid 
expansion against those of departments where setbacks have been 
experienced in recent times. If, as the Manchester research 
concluded, expansion is a measure of success, coupled with the 
point made earlier about opportunities for staff advancement 
flowing from expansion, it can be seen that there exists a 
potentially sensitive internal attitude problem concerning the 
allocation of resources. 
4.2.1. Departmental Organisation. 
The department is organised in four divisions which 
reflects the nature of its course provision: 
(i) Division of Business, Professional, Liberal Studies; 
(ii) Division of Accöuntancy; 
(iii) Division of Health and Social Studies; 
(iv) Division of Management and Industrial Relations. 
Each division is headed by a principal lecturer being responsible 
to the head of department for its administration. Teams of 
lecturers work within and among each division; the total staff 
complement for 1973/74 being - 
1 head of department; 
4 principal lecturers; 
12 senior lecturers; and 
23 lecturers I and II. 
The structure for course administration is shown as follows in 
Fig. 7. 
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: ". ' In terms of volume of course hours, for each division, this 
is respectively: 
38% , 27; ßö, 12; 
0, and 23; 6, the annual total of all courser. 
hours being nearly 30,000. ' 
In this case, the structure is fairly formalised with 
lecturing staff having clear areas of respcinsibilities. As such 
staff are timetabled for courses on the basis of a one academic 
year and follow a closely defined scheme of work in preparing 
students for examinations. Because of the intermittent nature 
of the short course provision the weekly timetable of some staff 
in the management division can vary; overtime being paid when the 
nominal teaching hours are exceeded. The short-course provision 
is a small amount of the total but that is riot to assume that such 
a demand does not exist. The situation is such that staff are largely 
pre-occupied with the bulk of the department's work - full-time 
and part-time; day courses leading to a qualification. Course 
innovations here then can have a dramatic impact on the overall 
departmental course provision. For instance, a3 years full-time 
cost and management accountancy (A. C. M. A. ) course was introduced 
in the academic year 1972/73 with 33 students. In the year after 
the department also offered the certified accountancy (A. C. C. A. ) 
course on a similar basis. The student intake was'-then over 100 
full-time on these two 'courses alone. In both cases, the course 
approval procedure had to be followed as discussed in Chapters I and 
" : '.. II. 'Both courses are graded as Al (i. e. degree equivalent) and, 
therefore, make a significant impact on the , two- objective yardsticks 
lecturer establishment (L. E. ) and grading points '(G. i'. ). During 
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the same period other course innovations included full-time 
courses for the Graduate Diploma of the Institute of Personnel 
Management and the Small Business Management course mentioned 
= earlier in the thesis. 
Where a short course is undertaken specifically for one 
employer, such as the Welsh Regional Hospital Board, then the 
employer is charged the economic cost of the course. This is 
obtained by multiplying the number of course hours by the Burnham 
rate for that grade of course. To this is added a charge of 259' 
to cover administration costs. The income produced by these kinds 
of courses within the department during the years 1970 to 1973 
totalled approximately 929,000 as follows: 
1970-71 - £7,927 
1971-72 -, 97,964 
:.. 1972-73 - £13,254 
This sum of money, as identified in the Rose Report (9.1. ) op. cit. 
of 
_other management 
departments, was paid direct to the local 
education authority and not used in any way to augment resources 
within the college. 
An examnle of the short e rnirse nrnvisinn, is ghnwn for 
1972/73" >>.:. 
Economic Courses - College and Firm Based 
College Title Type or Duration of 
Course 
First-line Hospital Management; 
(9 courses),.. 2 weeks full-time 
`.. Supervisory Management f or. Ancillary 
Hospital Staff Block Release. 
= Occupational Health Nursing Part-time day, "' 
Student 
Total 
175 
19 
14 
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Economic Courses - College and Firm Based 
Course Title Type or Duration of 
Course 
Basic Management for Personal 
Services in Local Governemnt (6 courses) 2 weeks full-time 
Basic Management for Personal Services 
in Local Government (1 course) 1 week full-time 
Management and Instructors - Halfords 
(2 courses) Three days 
Industrial Relations - Group Training 
Association (2 courses) One day 
Supervisory (Industrial Relations) 
, BTD Cardiff 
(1 course) 1 week full-time 
Shop Stewards (Industrial Relations) 
BTD Cardiff (5 courses) 1 week full-time 
Shop Stewards National Union of 
Tailors and Garment Workers (1 course) 2 weeks full-time 
Shop Stewards (T. U. C. ) (3 courses) Part-time day 
Shop Stewards (Industrial Relations) 
Parke-Davis (1 course) 1 week full-time 
Supervisors' Training Programme 
Parke-Davis (2 courses) 
Instructors Course Alfa-Laval 
, (1 course) 
Basic Management - Coopers Filters 
(1 course) 
Development of Selective Skills 
D. E. P. (1 course) . 
Effective Management for the small 1 day 
business 
Consumer Protection and the Law 1 day 
The Industrial Relations Act 
(2 seminars) 1 day 
Legal Aspects of Retailing 1 day 
. Network Planning by computer 1'day 
Part-time day 
1 week full-time 
Part-time day 
Part-time eve. 
Student 
Total 
78 
12 
23 
37 
9 
48 
16 
37 
17 
16 
9 
12 
13 
9 
30 
23 
12 
10 
TOTAL 529 
- 152 - 
4.2.2. Lecturers/Students within the College as a Whole. 
The growth in lecturer establishment has not quite 
equalled the national growth rate of 1Zö over the past four 
years i. e., average of 10% 
Table 4.10. 
Number of Lecturers by Department 
ar and Grade 
Department 
1970/71 
PL SL L 
1971/72 
PL SL LII 
1972/73 
PL SL L 
1973/74 
PL SL L 
Management 0 6 12 0 6 15 2 8 21 4 12 23 
Electrical Eng. g. 1 5 9. 1 4 10 1 4 11 37 19 
Mechanical Eng. g. a 5 11 2 5 11 2 6 13 37 15 
Science 2 3 14 2 3 10 2 4 10 Combined 
Mathematics 0 3 8 0 3 8 0 3 11 03 11 
TOTAL 81 80 98 108 
In terms of grades of lecturers, for the year 1973/74, there are - 
9.25% principal lecturer; 
26.85% senior lecturer; 
63.88% lecturer I and II 
which is in excess of the national averages for these grades (5%6, 
20%', 75iä respectively). They do, however, approximate to the 
college considered previously. 
The type of qualifications held by lecturing staff include 
first and higher degree, professional qualification, and others 
such as teachers' certificate. For 1973/74, these' qualifications are 
as follows: - 
8 
a 
L 
i 
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Qualifications of Lecturers by Department 
Qualification 
b Grade 
Department 
1st 
PL 
Degree 
SL L 
Higher 
Degree 
PL SL L 
Prof es- 
sional 
PL SL L PL 
Others 
SL L 
Management 4 5 18 12 5 3 11 5 1 2 3 
-Electrical Eng. g. 3 8 14 13 5 356 1 1 4 
Mechanical Eng. g. 1 4 8 21 1 36 10 0 0 4 
Mathematics 0 3 11 01 2 016 0 0 0 
TOTALS 8 20 51 47 13 9 23 30 2 3 8 
Summarising this information, it can be seen that: - 
(i) 71% of PL/SL have a 1st degree 
28% of PL/SL have a higher degree 
(ii) 73% of LII/I have a 1st degree 
18% of LII/I have a higher degree 
(iii) 840, of PL/SL have a professional qualification 
43% of LII/I have a professional qualification. 
In terms of the national picture, table"1.4 shown in Chapter Is 
indicated that of 206' of staff graded senior lecturer and above 
approximately 47/6' are non-graduates. The respective figures for 
this college are 36% and 29% and for the I. L. E. A. college 35% and 
68ö. For the department now being considered these figures are 
'40,10, and 32%. ' Also it can be"noted"for-'this depärtment"'that the 
growth in lecturer establishment in the two year period 1970 to 
1972 was 72. ö and from-1972 
. 
to; 1973 , was " 
29.0/ 
ý'k 
I 
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Table 4.12 shows that the growth rate in"student 
numbers at the college from 1968 to 1973 to be_1.24 which is 
about the same as that of the national average. 
Table 4.12 
Growth of Student Numbers for the College 
(Particular Department's Figures Shown in Brackets) 
Type of 
ours course 
Year 
Full-Time Part-Time Evening 
Various 
Short 
Courses 
Total 
Growth 
on 
Previous 
Year 
1968-69 381 (57) 1305 (219) 304 (208) 508 (332) 2498 10.8; 
(816) 
1969-70 351 (60) 1220 (222) 360 (190) 839 (442) 2770 10.8; 
(914) 
1970-71 381 (72) 1158 (190) 369 (198) 833 (448) 2741 -1.1% (903) 
1971-72 385 (64) 1118 (217) 389 (175) 947 (619) 2839 3.57 
(1075) 
1972-73 441 (113) 1239 (345) 396 (203) 663 (533) 3093 8.94% 
(1194) 
Unlike the national pattern, it can be seen that there is 
growth taking place in evening courses and until the year 1972/73 a fall 
in part-time day release. 
4.2.3. The Kind of Course Provision in the Department. 
By and large the bulk of the department's work is taking 
students through for 2 inial 'qualifications. In the academic year 1973/74, 
y. t. 
72 such courses are planned of which 25ro are full-time, 465 part-time and 
2%, o' evening. These courses are as follosw: - 
4.2.3.1. Division of Business, Professional, Liberal Studies. 
Computer Title of Course Type 
Code 
HND I Higher National Diploma in Business Studies I F. T. 
HND II Higher National Diploma in Business Studies II F. T. 
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Computer Title of Course 
Code 
HNC I Higher National Certificate in Business 
Studies I 
HNC II Higher National Certificate in Business 
Studies II 
HNC IE Higher National Cerfificate in Business 
Studies I 
HNC IIE Higher National Certificate in Business 
Studies II 
HNC I PI Higher National Certificate in Public 
Administration I 
HNC II P2 Higher National Certificate in Public 
Administration II 
DMA 1 Diploma in Municipal Administration I- 
DMA 2 Diploma in Municipal Administration II 
ALA Associate of the Librarian Association 
TRLBE Teacher Librarian 
Ll. B IE Law Degree (London University) I 
L1. B 2E Law Degree (London University) II 
Ll. B 3E Law Degree (London University) III 
Law SE Law Society (Solicitor) 
Leg. Ex Legal Executives 
IM E Institute of Marketing 
ISE E Institute of Sales Engineers 
ISM E Sales Management 
Servicing Liberal Studies 
FR BS French for Businessmen 
FDR AT Foreign Assistants 
FR BEG French for Beginners 
A. I. L. Institute of Linguists 
.r 
Type 
P. T. D. 
P. T. D. 
Evening 
Evening 
P. T. D. 
P. T. D. 
P. T. D. 
P. T. D. 
P. T. D. 
Evening 
Evening 
Evening 
Evening 
Evening 
P. T. D. 
Evening 
Evening 
Evening 
Various 
P. T. D. 
P. T. D. 
P. T. D. 
P. T. D. 
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11-2-3.2 Division of Accountancy. 
MA 1 FT Institute of Cost and Management F. T. 
Accountants I/II 
MAA 2 FT Institute of Cost and Management 
Accountants II/III F. T. 
MA 3 FT Institute of Cost and Management 
Accountants III/IV F. T. 
MA 4 FT Institute of Cost and Management 
Accountants IV/V F. T. 
MA 5 FT Institute of Cost and Management 
Accountants V F. T. 
CA 1 FT Association of Certified Accountants I/II F. T. 
CA 2 FT Association of Certified Accountants II/III F. T. 
CA 3 FT Association of Certified Accountants III/IV F. T. 
CA 4 FT Association of Certified Accountants IV/V F. T. 
AD MG E Administrative Management Evening 
CT DP E Certified Diploma in Accountancy Evening 
CA E Certified Accountants Evening 
CIS E Chartered Secretaries Evening 
CT PG E Certificate in Purchasing Evening 
DP PG E Diploma in Purchasing Evening 
AIB E Institute of Bankers Evening 
TAX E Institute of Taxation Evening 
4.2.3.3 Division of Health. and-Social Services. 'l 
RSW FT Residential Social Work i, ý.. ` n" F. T. 
PSW- Preliminary Social Work P. T. D. 
In Ser In Service Social Work. P. T. D. 
STF DV Staff Development for Social Workers P. T. D. 
DN j. Diploma in Nursing (London University) P. T. D. 
DN B Diploma in Nursing (London University)-;; P. T. D. 
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ART EX Art of Examining F. T, 
OHNC Occupational Health Nursing Certificate P. T. D. 
4.2.3.4 Division of Management and Industrial Relations. 
SBM FT Small Business Management F. T. 
IPM FT Institute of Personnel Management F. T. 
IPM 1 Institute of Personnel Management I P. T. D. 
IPM 2 Institute of Personnel Management II P. T. D. 
IPM 3 Institute of Personnel Management Evening 
UMS 1 Diploma in Management Studies I P. T. D 
DMS 2 Diploma in Management Studies II P. T. D. 
DIAS 3 Diploma in Management Studies III P. T. D. 
DIM 1E Diploma in Management Studies I Evening 
DIAS 2E Diploma in Management Studies II 
, 
Evening 
DMS 3E Diploma in Management Studies III Evening 
IWM 1 Institute of Works Managers I P. T. D. 
IWM 2 Institute of Works Managers II P. T. D. 
IWM 1E Institute of Works Managers I Evening 
IWM 2E Institute of Works Managers II Evening 
NEBSS Supervisory Studies P. T. D. 
HOS IR Industrial Relations (Hospital) F. T. 
HOS SP Supervisory Management (Hospital) F. T. 
HOS MG 1st Line Management (Hospital) F. T. 
MG CRE Management in Care Establishments F. T. 
TUC SS Shop Stewards P. T. D. 
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4.2.4. 
_-Subject 
Matter of Courses. 
Included in the files of data which this department 
keeps on its work is'a set of course timetables showing details 
of actual subjects and hours required for teaching. An analysis 
of these timetables sho ws there are a total of 55 such subjects 
although 3 are undertaken on a servicing basis by other departments 
(i. e., Statistics/O. R., Data Processing, Physiology). 
These subjects are as follows: - 
Advertising Executorship Nursing 
Accounting Finance of Foreign Trade Occupational Health 
Administrative Law Financial Management Office Management 
Auditing French Personnel Management 
Business Organisation General Management Physiology 
Business Simulation Human Relations Political Institutions 
Commercial Law Industrial Finance Practice of Banking 
Company Law Industrial Law Projects 
Constitutional Law Industrial Realtions Psychology 
Contract Law Land Law Public Administration 
Conveyancing Law of Torts Purchasing j 
Costing Law of Trusts V 'Salesmanship 
Criminal Law Legal Systems Sociology 
Data Processing Liberal Arts Social Services 
Economics Librarianship ";: ', "r' -Social Work 
-, Educational Practice Management 
Accounting Statistics/O. R. 
Equity Succession V' Management Systems. Storekeeping 
European Law -Marketing -.;. 
' Taxation 
Monetary, - Theory. = 
" "- 
te ' 
"ý' _ 
"w' 
.. _, 
r _ 
.... 
, ."- 
" 
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Some of these subjects are, of course, solely related 
to specific courses e. g., librarianship, physiology (nursing) and 
as such will occur once. 
The subjects which are taught most frequently on the 
department's courses include: 
economics , "y - 19 courses 
projects = 18'courses 
accountancy - 15 courses 
general management - 13 courses 
personnel management - 13 courses 
Essentially, then, this is the data required for the 
linear programming model. In summary, it can be seen there are: 
40 lecturers (i. e. 8,840 hours per term). 
72 courses . 
55 subjects 
In terms of the linear programme, the dimensions are thus: 
objective function =-72 variables, 
number of constraints 126 
t It can further be ascertained that to operate all the 
courses listed would require a total of 10,514 lecturing hours'during the 
-Autumn term. - This is 18,9% greater than that available and for 
which the services of part-time lecturers will-be required together 
with possible overtime working by some of the full-time staff. 
What the model will now produce is a list of"courses. which 
optimises on the lecturer estab 1ishment, based on 8,840 hours. That 
is to say some courses will clearly be precluded from the solution. 
In order to ascertain the effects of uncertainty, this figure can be 
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increased step by step by a certain percentage, say 5% to 
ascertain how the new optimum course provision changes at each 
stage until the total figure i. e., 18.9% increase, is reached. 
The effect of this is to simulate what would happen if part-time 
teaching did not equal 18.9% of all full-time teaching hours (e. g. 
L. E. A. instruction), I 
In the case of this particular college, it is one of four 
providing further education courses within the county. While no 
increases in resources whatsoever had been allowed by the L. E. A. 
at the other three colleges for the academic year under consideration, 
moderate increases had been permitted at the college in this study. 
'These increases had, in fact, allowed the full course provision to 
be undertaken in the management department. In this situation, 
therefore, the linear programme was not so much identifying an optimum 
course provision but in establishing whether it could serve as a 
useful decision-making tool in circumstances more typical of some 
other colleges, i. e., when cuts in financial estimates had been made, 
The transposing of the data for use on the computer is 
similar for both departments and to show how this was achieved the 
first department considered within the I. L. E. A., is used during 
the next chapterö 'ý _. 
'.. 
The following is part, of the computer print-out and 
summarises the main parameters used in the linear programme for 
the South Wales college. 
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CHAPTER 5 
ADAPTION OF THE LINEAR PROGRAMME IN REPRESENTING 
TT-TT /nrrncW i)nr rTeTr M TNT mLIL` Tl. rn 71rnAr]T¢TNrme 
5.1. The Constraints. 
t5.2. Resource Availabilities. 
5.3" Modifications to Resource Availabilities. 
5.4+. Objective Functions. 
5.5" Assumptions in the Model. 
5: 6: Differences in the use of the Linear Programme 
for the two Departments. 
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5.7. Using the Computer. 
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two departments which the model was built around and for which 
the linear programme was subsequently applied. It is intended 
here to analyse the individual constraints identified and because 
, of 
the similarities of this process for the two departments 
{concerned, 
the details have been taken of the Management Services 
and Industrial Relations department within the I. L. E. A. This is 
. not meant 
to infer, however, that the modus operandi of the two, 
departments is the same as was discussed previously. 
In terms of 
,. 
a time scale the linear programme should be 
operated some time before the commencement of the academic year 
in September. Usually the results of L. E. A. approval of estimates 
are known by April; that is the amount of resources to be made' 
available is known at that time. In addition course approvals or 
otherwise from the Regional Advisory Council will be known by 
about the same time. For most colleges, therefore, the basic 
information required for use in the linear programme in respect 
of lecturer establishment is available well before the following 
September. Once the basic data has been made ready for the computer 
it can, of course, be stored indefinitely. New and/or additional 
pieces of information from year toyear. are simply applied to the 
stored basic data; likewise redundant information. (termination 
of a course, changes in,, courses) is extracted... The biggest 
single exercise, is, of course,, rthe original collection , of. 
the, 
data which is dependent on the number of courses, and, subjects 
taught followed by the transposing of,.. this information in a form 
J 
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suitable for the particular package on the computer. The 
individual pieces of information for transposing for computer 
usage can run into several thousands so-it is clear that mistakes 
will likely occur in the first few attempts as indeed happened 
in this case. Evenutally however, mistakes are rectified and 
the current version is then stored for use as required, With 
this system, the programme can be run as often as required making 
changes to resource levels or demand as is felt appropriate by 
the decision-makers, As each programme is run a new optimum course 
provision will be printed out providing a considerable amount of 
ancillary information. For instance, after having seen a print-out, 
if the decision-makers feel that'a particular course(s) should be 
constrained to be in the solution then this is quite easily catered 
, 
for within the programme and the effects on the total course provision 
can be readily ascertained. 
As such then, once the initial chore of data collection 
has been undertaken (and in many colleges the data is already 
available) and then data transposed as basic input'to, the computer, 
amendments can be then made from year to year'to suit the circumstances. 
Answers to many types of questions facing college' decision-makers, 
in the formulation of a balanced manpower policy, can be obtained 
quickly from the programme. For instance: - 
i) What would be the effect on our overall course 
provision if the'courses we currently run for 
employer X should cease in the next academic year? 
ii) If the L, E. A0 instruct that part-time teaching must 
not exceed x% of full-time teaching hours, how will 
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this affect the course provision? 
iii) Have we got the 'right' mix of subject teaching 
among the lecturing staff? 
iv) If we expand by X%L next year which resources are 
likely to be limiting constraints? Why? By how much? 
v) If we wish to optimize on a particular objective 
function how should we in fact be allocating the 
resources we have available? Are we optimizing at 
the moment? Is it possible to optimize on two or 
" more objectives at the same time? 
These are some of the questions for which the programme will 
readily provide answers. As such this kind of information can be 
incorporated within the framework of the total management system 
when decisions are being made about resource allocation with a view 
to enhancing the quality of such discussions. Clearly, within the 
total system concept, the organisational factors have to be balanced 
against the kind of information provided by the programme 
Department of Management Services and Industrial Relations; 
The basic data required for input to the computer and 
relating to the first department considered is what now follows. 
"5.1. THE CONSTRAINTS. 
It was seen earlier that-this' department has a demand for 
number of courses in excess of whatcanbe undertaken thus implying 
that a decision has to be mäde'concerning its course provision. 
These factors which constrain the course provision'have, been' 
10 identified as being the following: = ' ý' '' 
.. 
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(1) Availability and requirement-of lecturing hours. 
(2) Availability and requirement of administration 
time for mounting courses. 
(3) Availability and requirement of lecturer preparation 
time for lectures. 
(4) Availability and requirement of clerical assistance 
for mounting courses and preparing typed material. 
(5) Availability and requirement of various subject 
time teaching: - 
(i) Economics 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii ) 
(viii) 
Statistics, Operational Research. 
Work Study. 
Accounting, Costing. 
Personnel Management. 
Human Relations. 
Industrial Reitions. 
Management. 
(6) The demand for number of 'courses from among tho. 42 
Q options. 
In total, the above produces 59 constraints and the 
relevant coefficients have been obtained by reference to course 
programmes and through consultations with course directors. It 
can be seen that no constraint has been shown on*the effect of 
advertising or in the availability of. suitable accommodation. 
This is not meant to shirk the issue since one intuitively feels 
that advertising will affect the number of courses undertaken and 
most certainly lack of accommodation will have a bearing. ' The reason 
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in the case of advertising is because it is not sufficiently 
clear as to what values one should ascribe the various courses 
as a result of the different kinds of advertising. For instance, 
advertising media used includes course programmes, college 
prospectus, lectures given at schools on opportunities, lectures 
given by the principal and others at conferences and so on. For 
these reasons it is felt to insert such a constraint could be 
spurious. As for accommodation, one can only look on past records 
and say that accommodation has not prevented courses within this 
department from taking place. It-should be remembered that the 
majority of work is undertaken`in hotels and training centres and 
as such does not impede the number of courses which are run. 
Clearly, should growth continue one feels there will come a stage 
when accommodation could be a constraint and would then need to 
be built into the model. For this reason accommodation while still 
a constraint is certainly not a limiting one. 
The coefficients of the courses required as basic input 
to the computer are shown in appendix I. From this, eross 
reference can be made to the constraints now discussed in detail.. 
p 
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5.1.1. Constraint of Requirement of Lecturing Hours. 
Computer Code L HOUR. 
r 
This constraint is inserted to show that course lecturing 
hours cannot exceed that which is available. It can be seen from 
appendix I the number of lecturing hours required for each of the 
42, type courses and because of a course directors presence through- 
out the course, of the external kind, the true requirement of each 
course is of the order of 50N extra. So, for example, for a 40 
hours course, the lecturing hours requirement is a total of 60 
hours. Each of the external type courses, some 33 in all, has had 
the lecturing hours requirement multiplied by a factor of 1.5. 
This constraint is thus as follows where xi_ the optimum 
number of courses and i=H. N. C. A (xj), H. N. C. B (x2)ß H. N. C. C (x3), 
etc., in the order shown in appendix I. 
1080 (x1 + x2) + 270 (x3 + x4) + 216 (x5 +-'x6)"+ 216 (x7 + x8) + 
250x9 + 105 (x10 + x11) + 52.5x12 + 540x13 +. 180x14 + 39x15 + 
48.5x16 + 270x17 + 60.5x18 + 58.5 (x19 + x20) + 61.5X21 + 
58.5 (x22 + x23) + 60.5 (x24 + x25)-+ 360xýý + 105x,,, + -165x, 8 + 
22.5x29 + 97.5x30 + 72x31 + 97.5x32'+ 57X33 + 97.5x31f + 100x35 + 
72x36 + 108x37 + 90x38 + 33.5X39 + 19'5x40'+ 33'5x41 + 9x42 
availability of L HOUR. 
In the case of the first six courses listed it can be seen 
" that the total number of hours allocat"ed'to each- teaching subject 
is in excess of the total lecturing hours for that course. For 
instance course ii. N. D. A" is listed 'with "a total 'of 1080 hours 
(36 weeks x 30 hours) whereas 'the- total'number. f'lecturing"hours 
.'_ý. . 
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involved iss in fact, 1196 hours. Such a difference occurs 
when classes are divided into tutorial groups and a lecturer is 
in attendance with each group. 
It should be pointed out here, L HOUR requirement is 
not necessarily the same as the total hours which a lecturer 
may spend involved with a course, especially if it is residential. 
The true rate of L HOUR for a lecturer who spends, say, a whole 
fortnight living in with students is undoubtedly in excess of that 
allocated. It is recognised then, that this constraint may well 
under-estimate the reality of the situation although from the 
system's viewpoint it does not. 
5.1.2. Constraint of Administration Time Required for 
Organisation of Courses"- Computer Code ADMIN. 
Appendix I shows the time required by lecturing staff in 
order to mount particular courses. In this case, 30 hours is 
taken to equal one week of time. Clearly this varies considerably 
and primarily depends upon whether the course is company-sponsored 
or is otherwise, and the duration of. the course; that is a twelve 
week full time course requires far more time to organise and I 
mount than a three day one. ( 41hat is meant by administration here 
is described earlier in Chapter? ).. Those courses which are not 
sponsored by a body do takeup'more administrative time than the 
other external kind; for instance Office and Clerical Management 
for Local Government which requires five weeks of administration 
on the part of the lecturer. `This'is"inevitablydue'to the fact 
that students have to be recruited more on personal contact basis. 
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Telephoning students and re-telephoning followed by confirmation 
in writing is very time consuming. 
In general for each of the major employers, a team of 
lecturers is allocated to that work such that the administrative 
load is distributed amongst those staff. In the case of the 
internal work a total is shown and for the purpose of the 
constraint this time has been allocated evenly among those courses 
involved. Administration in this case tends to be rather more 
spread out over the academic year and not staccato fashion as for 
external courses. Thus we have 12 hours per week shared equally 
among the first 6 courses, or 2 hours each for a 36'week year, i. e., 
72 hours per course is required. This constraint is thus as follows: - 
72(x1 +x2+x3+x4+x5+x6) +60(x7+x8) +90x9+ 
25(x10 + x11) + 30x12 + 120x13 + 75xjjj + 5x15 + 30x16 + 75x17 + 
60(x18 + x19 + x20 + x21 + x22) + 30X23 + 60x24 + 30x25 + 
90x26 + 5(x27 + x28) + 60x29 + 120x30 + 150x31 + 120x32 + 
120(x33 + x34) + 30x35 + 150x36 + 120x37 +'30(x33 + x39) + 
15(x40 + x41) + 10x42 L AVAILABILITY, OF ADMIN. 
Once again, an analysis of this sort for administration 
tends to overlook the quality, side of. the argument and makes it 
appear fairly straightforward that if a lecturer expends a fixed 
amount of time on adminstration a. course will inevitably be 
mounted and run. This is not necessarily so, of course, a lecturer 
organising courses must have a certain standing in the eyes of the 
employer, the assumption. in the model, based on past experience of 
this department, is that the lecturers do have this pre-requisite. 
It also assumes that they have the expertise, know-how and background 
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knowledge of the industry to be able to talk in a professional 
manner about courses and material. This entails assessing the 
kinds of work in which students attending a particular course 
are engaged; and thus there is a tendency to work outside the 
system's allocated hours and during holiday periods. This kind 
of time is not reflected in the constraint coefficients because 
it is not recognised by the system's formula but due regard has 
been given to it in the model as will be seen later when 
availabilities are discussed. 
5.1.3. Constraint of Lecturer Preparation Time Required for 
Lectures. 
As was mentioned earlier because of the problems inherent 
in quantifying this constraint, preparation time was adjusted such 
that it never could become a limiting constraint in the context of the 
linear programme. It is undoubtedly one of the most difficult 
constraints to quantify; how much time is required to prepare, 
say, a one hour lecture? Clearly it depends on so many factors; 
for instance, has the lecturer given this particular lecture before; 
if so, is it to the same kind of student background; how much time 
is, given to just "thinking" about a lecture and which is thus not 
reflected in overt hehaviour; is the subject matter concerned 
with the lecturer's own particular discipline, (he may be standing-in 
for an absent colleague); if he hast given the lecture before have 
any new developments taken place°concerning the subject matter? 
The list is near endless and presents, a formidable task for anyone 
trying to state that a one hour lecture will take "x" number of 
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;- hours and no more and therefore the system will allot that many. The very 
notion that preparation time for a lecture could be stipulated and 
expressed in a meän average, As expressed by some staff, is nearly beyond 
the realms of possibility especially from a, -practical viewpoint; 
perhaps that is how it should be for, like pain, preparation and 
subsequent performance are highly individualised and personal. 
These are some of the obvious misgivings in attempting 
to quantify this constraint and the fact that an attempt has been 
made is in no way meant to under-estimate these'problems. Based 
on one's own experience and on discussions with many lecturers 
the mean duration preparation time appears to be of the order of 
one hour for each hour of lecturing. It was felt that it would be 
'better to under-estimate than over; if anything it could be safely 
assumed that this time is an under-estimation of the "actual". 
This has been done to discover the'least possible amount of 
preparation, time which would be required for the purpose of the 
model. 
In this case, the actual number Of total subject hours 
teaching has been taken to be equivalent'to the number of hours s 
ý 
I 
required for preparation. The constraint'thus becomes: - i 
1080(x1 + x2) + 270(x3 + x4) + 216(x6 + X77 4'x8)'+ 87,5x9 + 
70(x10 + x11) + 35x12 + 180x13 +''100x 1' 4' +' 26x15 4 3295x16. + 
140x1.7 + 40.5x18 + 39.5(x19 + x20) + 41x21. + 39.5(x22 + x23) + 
40.5(x24 + x25) + 71x26 + 70x27 + 59x28 + 15x29 + 65x30 + 
48x31"+ 65x32 + 38x33 + 65x34 + 70x35 + 48x36 + 72x37 + 60x38 + 
22.5x39 + 13x40 + 22.5x41 + 6x42 AVAILABILITY OF PREP. 
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5.1 A. Constraint on the Requirement of Clerical-Time Required 
for Mounting CCourses. Computer Code TYP. 
In the case of all other constraints the basis is on an 
°annual requirement. . This is reliable because lecturers can 
average out the system's quota of required lecturing hours over 
a period of time. In other words a lecturer can lecture far in 
? excess or below the required number of hours in any one particular 
week but the total at the end of the academic year is the one with 
which the system is concerned. In the case of clerical assistance, 
in particular, typing this is not the case. A typist works for a 
set number of hours per week with a small margin either way but 
nothing like a lecturer's which could be 1Oc more than his nominal 
required lecturing hours. 
The requirements for typing are thus itemised in this 
constraint on a weekly basis and are shown spread out over the 
lecturer's administration time for organising courses as this is 
when clerical work is required. Because of this factor, it has 
been necessary to build into the model six typing constraints 
showing that some courses do not run concurrently which occurs in 
the case of some courses connected with the Ports work. This thus 
shows that courses x10 or x11 or x12 will not run at the same time, 
neither do x13 or x14; the feasible alternatives are shown in the 
following table: - 
'; - ,_., . ._... . 
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Table 5.1. 
Course Alternatives 
Course 
Constraint 
X10 X11 X12 X13 x14 
Alternative 1 Y N N Y N 
Alternative 2 N Y N Y N 
Alternative 3 N N Y Y N 
Alternative 4 Y N N N Y 
Alternative 5 N Y N N Y 
Alternative 6 N N Y N Y 
Y= Yes, Feasible. N= No, Not Feasible. 
A further difficulty arises here because it is based on 
a weekly requirement of clerical assistance, whereas the optimum 
number of courses represented by xi is based on an annual provision. 
The model requires to show what the total loading could be in any 
given week for these six constraints, as it is here where 
restriction is likely to take place. If we were to take this 
constraint on an annual basis, as for the others a calculation 
shows the maximum availability is far in excess of that required 
and would appear not to be restrictive. This is manifestly untrue 
and because of the reason that many courses do run concurrently 
requiring clerical assistance at a specific point in time and those 
doing this particular work are engaged on a fixed weekly number of 
hours. 
,, 
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In order to circumvent this problem, the weekly hours 
of typing required by a course kGJ. been divided by the maximum 
annual demand. Once again this may tend to under-estimate the 
actual time spent on this activity but only marginally. This is 
because typing consists of two items: - 
(a) that required in initial negotiations; 
(b) that required during the administrative period 
leading to a course commencing. 
This means that should the total demand for a particular course not 
be identified in an optimum course provision there will be a proportionate 
decrease in the requirement for these typing constraints. An example 
of this constraint is shown for alternative 1 in Table 5,10 
x1 + x2 + x3 + x4 + x5 + x6 + x7.5(x7 + x8) + 6.6x9 + x10 + 
5x13 + 0.09x1} + 0.66x15 + 1.33x16 + 0.5x17 + 10x26 + 0.04x27 + 
0.07x28 + o. 83x. 9 + 0.25x30 + 0.33x31 + 0.16x32 + 0.41x33 + 
0.16x + 0.33(x +x)+0.83x + 1.1x + 0.25x + 34 35 36 37 38.39 
0.18xýF0 + 0.5(x41 + x42) L AVAILABILITY OF TYPE A. 
A picture is repeated here as for ADMIN in that the time required 
for typing is less in company sponsored courses than in other kinds. 
5.1.5. Constraint on the Requirement of Individual Subject 
Hours. Computer Code e. g. ECON. 
The coefficients of these constraints are fairly straight- 
forward to obtain. Every course has a programme which states 
the number of hours teaching for each subject or other work to be 
undertaken on each day of the course. Where course alterations 
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have occurred from the previous year, such as structure or 
content, these details were obtained from course directors 
and built into the constraint. In some cases the total course 
hours will not equal the total subject time and this is because 
some courses will be involved, more than others, on things other 
than straightforward lecturing. ` This could be for instance, a 
whole day spend on syndicate work where students are very much 
left to work on their own; as such no specific subject teaching 
will be done on most of that day. The next day students will 
report back on their conclusions and it is then when the lecturer 
begins to draw together the lessons and the experiences of the 
syndicate work. So even though the time spent on syndicate work 
here is not reflected in any specific, subject teaching time, a 
lecturer(s) has still been present during the syndicate day but 
involved in general supervision work. This factor, although not 
included here, is of course built into the lecturing hours constraint. 
In other cases, total subject time may not equal total course hours 
because lectures will have been given,, bytvisiting speakers which 
are related solely to the particular backgrounds of students e. g. 
'The Implementation of the Salmon-, 'Report"-for hospital students. 
In, such cases the employer sponsoring the course will have 
specifically, asked that this type of. lecture should be built into 
a course programme and to: `be undertaken.. by a particular speaker. 
This means that there is no lecturer, commitment'on-the part of the 
department other than the, course<director. acting. as-chairman. 
The third difference in; this, connection_which could arise 
is where a. course involves,. project-supervised work.. -In: this case 
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;, a lecturer will be involved in supervisory duties at the 
student's place of work and also at the organisation's 
,, 
training centre or other such place. Once again this particular 
,,: 
factor is built into the model in the administration constraint. 
T; It can be seen then that L HOUR is made up of teaching class 
-, contact hours and non-teaching class contact hours. 
An example of these eight constraints is given here for 
ECONOMICS. 
288x1 + 144(x2 + x3 + x4) + 108(x5 + x6) + 54x7 + 9x3 + 3x12 + 
26-+ 10x35 + 7.5x38 
L AVAILABILITY OF, ECON. 
As can be seen from the earlier analysis all subjects 
are not taught in every course as reflected,. in the above constraint. 
5,1.5- Constraint on the Demand for Courses.., 
In order to give form to-the model,. clearly there must be 
a constraint inserted on number of courses, otherwise the linear 
programme will simply allocate all resources to that course(s) having 
the largest contribution. 
Once again this can be dividedilinto.. two parts viz. internal 
and external course types. For the internal,; there is. no', 
problem in knowing the amount of demand. for each type of course 
since for the first eight listed this: is: one, of, each kind. 
For external courses, once again demand estimating is 
simplified and accurate if the. course; is company sponsored. The 
employer states the number of courses,. of§a particular kind which 
is anticipated will be required; in theiforthcoming academic year. 
In the case of non-sponsored courses, ; course=directors have used 
their knowledge of the past of numbers of students having to be 
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refused places because of oversubscribing on certain courses. 
As mentioned earlier over a 
, 
period of four years, the department 
appears to be reaching a steady state in terms of the majority 
of course types being offered, having gone through a process of 
identifying employer's needs. In other words, the course types 
remaining are those for which there is a known demand. Course 
directors were thus asked to state what they believed the total 
annual demand to be for each course type assuming sufficient kinds 
of resources of the type discussed earlier were to be made 
available. Number of courses then, as constraints, are built into 
the model to, express that demand is not unlimited and they they do 
represent boundary points in the programme. Clearly the intention 
in the model is to indicate which of the constraints discussed 
earlier limit the number of courses undertaken subject to a maximum 
annual total. 
In the L. P. then, demand constraints are all shown as having 
a coefficient of unity on the L. H. S. and are all equal or less than 
the maximum demand. A problem is created here for the first eight 
internal courses, being as they are of two years duration. That is 
. 
to say, if the optimum solution should indicate that H. N. C. A, was to 
be provided, then as a consequence H. N. C. B, the second year, would 
perforce need to run. This means, then, strictly speaking, that we 
should use an equality constraint for all second year course types, i. e., 
H. N. D. B, II. N. C. B, H. N. C. D, I. W. M. B=1. However the intention 
in the model is to primarily examine whether in the first place 
these types of courses do help to optimize. It is felt therefore 
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to constrain the. programme initially in this way would defeat 
its purpose and the constraints in all cases have been left as 
inequalities. In any event, it is a simple matter to discover 
the effect of constraining unity demand to be in the solution. 
In addition the model can be manipulated to produce the required 
effect. In this cases it would mean changing four punching cards 
from an inequality to equality and re-running the programme. 
-. A further feature occurring in the running of courses and 
for which it would be only possible to build into the programme 
in an uncertain way are those courses, of non-advanced grade, organised 
relatively quickly, and as such have not been planned, say, 
a year. in advanced. That is to say during the academic year a, 
lecturer may receive an enquiry about a particular course which is 
not currently being offered among the 42 types. At that stage after 4 
consultation with colleagues he will decide whether it is feasible 
to proceed with its organisation; that iss has the department a 
sufficient capability to meet the needs of the course? What kind of 
expertise may be required from visiting lecturers and is it available? 
The increase in number of course types iss however only 
marginal, for instance four in the list of 42 are of this kind 
for the next academic year. (It is not meant to infer here that 
the courses constructed in the model are precisely the same as"the, 
previous year. The course title is probably the same and the 
structure, duration and so on). 
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5.2. RESOURCE AVAILABILITIES. 
In determining the right hand sides (R. H. S's) of the 
constraints, guidance has been taken from the norms used, 't'; - 
by the system for this purpose, of which there are three involved 
here: - 
(1) All full-time lecturers will work a 30 hour 
week for 36 weeks; that is 1080 hours per academic 
year. 
(2) The teaching loads of respective grades of staff, 
as follows: - 
Heads of Department 4 to 12 hours. depending on 
the circumstances of the department. 
Principal Lecturers 14 - 16 hours a week. 
Senior Lecturers 14 - 16 hours a week. 
Lecturer Grade II 18 - 20 hours a week. 
Lecturer Grade I 20 - 22 hours a week. 
Research Assistant 6 hours. a week. - 
For the purpose of calculation, the I. L. E. A. uses 
the. means of the above ranges-of weekly hours which 
expressed as an annual figure for a 36 week session is: 
Head of Department 4x 36 = 144 hours. 
Principal Lecturer 15 x 36 = 540 hours. 
Senior Lecturer 17 x 36 = 612 hours. 
. Lecturer Grade II 19 x 36 _ 
684 hours. 
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Lecturer Grade I 21 x 36 = 756 hours. 
Research Assistant 6x 36 = 216 hours. 
In arriving at the actual teaching load for 
various lecturing grades, allowance can be made 
for such things as travelling between annexes or 
centres, research, administration and so on, and 
these allowances have thus to be deducted, where 
applicable, from the totals shown above. ' 
(3) The hours remaining after lecturing commitment 
(e. g. for a S. L. 30 hours - 17 or 13 hours) that 
proportion which will be. spent on administration 
work and what proportion will be spent on lecture 
preparation. On this norm. there appears to be 
no uniform arrangement; for the college in question 
this allotment is taken to be on a 50 : 50 basis. 
This is the basis used in the model then for 
determining how much time a lecturer can spend on 
administration and on preparation in any given 
academic year. 
These three norms applied to the department are shown 
in the following table which has taken into account the allowance 
factors such as'travellingt research, etc: - 
- 182 - 
Table 5.2. 
Departmental Weekly Working Hours 
Activity 
Grade 
Weekly 
Lecturing 
Hours 
Weekly 
Administration 
Hours 
Weekly 
Preparation 
Hours 
Head of Department (b) 22 4 
Principal Lecturers (a) 
(Total of 3) 26 20.5 20.5 
Senior Lecturers 
(Total of 5) 75 37.5 37.5 
Lecturers Grade II 
(Total of 11) 199 65.5 65.5 
. 
Lecturers Grade I 
(Total of 2) 41. 9.5 9.5 
Research Assistant (1) 6 0 0 
Total of 23 Staff 351 155 137 
(a) P. L. at half-time. 
(b) Not shown as a 50 : 50 split for AD11AIN/PREP because'' 
the majority of non-lecturing time is actually spent 
on administration work. We thus have: - 
- 
Annual Lecturing hours 351 x 36 _ 12,636 hours 
Annual Administration hours 155 x 36 5,580 hours 
Annual Preparation Time 137 x 36 = 4,932 hours 
In like fashion the three parameters can be applied to the 
subject teaching in order to ascertain availability. For this 
particular department this data is shown in Table 5.3 summarising 
weekly hours available. 
C 
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Table 5.3" 
Subject 
Grade 
Stats 
Work 
Study Study Account 
Pers 
M, gt. 
H. R. I. R. Manage- 
mcnt, 
H. O. D. 4 
3 P. L. 's 10 3 7 6 
5 S. L. 's 14 17 16 8 20 
11 L. II's 30 36 6 9 36 46 36 
2 L. I's 20 21 
1 R. A. 6 
Totals for 30 36 53 6 33 56 54 83 23 Staff 
Annual Hours: - 1080, 1296,1908,216,1188, 2016, 1944,2988. 
For these constraints the R. H. S's will have the following values: - 
Availability of PREP Hours 4,932 Hours 
Availability of ADMIN Hours 5,580 Hours 
Availability of L HOUR 12,636 Hours 
Availability of ECON 1,080 Hours 
Availability of STATS 1,296 Hours 
Availability of WORK ST 1,908 Hours 
Availability of ACCOUNT 216 Hours 
Availability of PERS MG 1,188 Hours 
Availability of HUM REL 2,016 Hours 
Availability of IND REL. ' . 1,944 Hours 
Availability of MGP4T 21988 Hours 
Clearly, these hours can be varied as required. For instance, 
if major difficulties are experienced in allocati ng a particular 
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lecturer's hours to specific subjects, then the R. H. S. can, --A 
=. :" be left empty and allow the linear programme to say what quantity 
would be required for optimization. 
What is difficult to build into the model, as it is 
looking at. a stiuation based on a forthcoming academic year 
are the effects of changes. For instance, this would include 
lecturers who would terminate their employment to take up work 
elsewhere. This would then have the effect of reducing the total 
amount of availabilities for various constraints. Generally 
speaking, however, when a lecturer leaves a department a successor 
is appointed having the same discipline background although there 
can be a time lag should it prove difficult to re-appoint a suitable 
person. This feature can, however, be built in the model if 
required, providing sufficient notification of impending resignations 
are obtained. 
The availability for the clerical constraint has been 
found to be 70 hours per week. The R. IH. S's for the six alternatives 
are then to be equal or less than 70 hours. In the real situation, 
however, when typing becomes a limiting constraint, it is practice 
to use the services of a typing agency. ''In the context of the 
model then, if typing should be shown as a limiting constraint the 
above interpretation would apply. The information we would obtain, 
in fact, is the required amount of additional hours over and above 
that which is normally available, % 
Finally, the 42 constraints ' for' demand for courses, as 
discussed earlier have the R. H. S's set at`the demand for numbers 
of courses of each type as follows: - +`°` 
r 
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e., 
1, X2, 
X11: 4' 
x13 1, 
x25 A 7, 
x32 9 
x391-12 
x3, x4, x5, x6, x7, xs, ý: 1, x9 3, x10 ý 30 , 
x12' x13 A1, - x14 £-3, x1seý24, x16, x73, 
x19, x20 2, xL1ý 3, x22-2, x23£. 18' x244, 
ý6, x26- L1, x27 L22, x28 A13, -x. 9, x3a, x31-' - 
x33,. 6, x341.9, x35, _x36L 
6, x3713, x3859, 
x40 : 11, x41, x42 L if . 
The total demand for number of courses is equal to 225. The aim 
of the programme is to determine-optimal solutions in deciding 
the number and type of courses which should be provided in order to 
attain a balanced manpower requirement policy. 
MODIFICATIONS TO THE, AVAILABILITIES. 5.3" 
5.3.1. Preparation and Administration Availabilities. 
In the programme it can be seenthere are a total of 59 
constraints of which 17 are specifically. concerned with the 
restrictions of lecturing staff and clerical assistance. Of these 
17, constraints a11' but two can be said to be a representation of 
observable course requirements like, say, a lecturer who, spends 
two hours lecturing economics to a class of, itwenty students.. A 
-further example is that of a typist . who, when given material 
to 
prepare for the mounting of a course,, finds it takes. a total of 
; 10 hours work by the time it. is. finally_completed.,, `fhese kinds of 
activities also reflect that they are undertaken at certain:, ' 
well-defined times of. -the day, and : in defined situations. ,, --, , 
, In the case of the preparation and administration constraints 
this is not necessarily so. For instance many lecturers prepare 
their lecturing material while at home outside of normal working 
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hours e. g., week-ends, holiday periods. In other words the amount 
of time which a lecturer has available-for this activity is 
dependent on many factors including what he is prepared to forgo on 
other matters such as domestic. Clearly time available for 
preparation could become a limiting constraint in the optimising 
of the model but trying to decide where the limit lies is complex 
and increases in complexity the more lecturers there are involved. 
The same kind of reasoning applies to the administration 
constraint. How much time is a lecturer prepared to make available 
for the mounting and running of courses? ' Once again it depends on 
many things including what he is prepared to forgo and on past 
performance for the department in consideration, the answer appears 
to have been whatever is required. 
These two constraints, -by their'very nature-are of a kind 
lending themselves to flexibility; broadly speaking they'can be 
done at the time and place, and for"a'düration, the lecturer deems 
appropriate. This is not so with ` the"otherýl5'which have a fixed 
time- place and duration for their undertaking. 
As was mentioned, these two activities couldýbe a 
limiting constraint at some point in time`but-ieciding-that 
limit is fraught with uncertainty: " To give'expression'to this 
in the model the R. H. S's of-both constraints have been set at a 
value in excess of the total requirement value-assuming all 225 
courses were run. In other words, in-the-case of-these two R. H. S's 
their numeric values are determined by-the rest'of the'variables 
in the programme. ' For each' 4 , solution; °'ý` the- actual 
- 187 -. 
requirement can be deduced by subtracting the respective slacks 
from the two values originally supplied to the R. H. S. 
" 
' In'the 
case 
of PREP this is 15,000 and for ADMIN 11,000. This thus 
enables a comparison to be made between what is actually required 
and`that alloted by the approach taken here. 
5.3.2. The Varying of Resource Inputs. 
The functioning and organisation of this department was 
discussed earlier from which it can be gathered that many lecturers 
have worked in excess, sometimes considerably, of the 
required official lecturing hours. An actual example of this 
''(although extreme) is a Lecturer II of the department who for the 
past two years has course directed `courses for an employer, each 
of a one week or two week duration, residential over the whole 
academic year. In terms of annual load he works 40 hours per 
week for 36 weeks, i. e., 1440 hours per year compared with the 
system's usual of 684 hours per year. " In reality, he has worked 
even in excess of the 1440 hours since the job entails leaving 
home on a Sunday night and returning the"following Friday. This 
thesis is not primarily to discuss the' particular motivation but for 
the purpose of the model, to record that it does happen. Since ' 
the inception of the department there has been a consistent over- time 
working' in terms of " class' contact hours' for many members of 
'the lecturing staff. It is"not meant here to infer that criticism 
has been levelled'by'lecturers on account of this over-utilization. 
Quite the opposite, a recent'D. E. S ''In'spectorat'e report to the 
College Board of Governors described the' department's staff as 
"Well-qualified, dedicated, fired with enthusiasm, and co-operative"., 
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In terms of the model, therefore if now we add these s 
extra hours provided by the department's lecturing staff, together 
with the hours provided by part-time lecturers it can be seen that 
the actual number of hours available for teaching can be significantly 
increased. 
-In the case of the college being considered here, 
part-time teaching hours is generally kept at about 20% of all 
full-time teaching hours. Clearly, this figure can be varied 
depending on developments. The. modell therefore, needs to be able to 
express this event. For example, what would be the affect on course 
provision if only, say, 15% of all lecturing-hours was to be provided 
by part-time lecturers? This event has thus been built into the model 
by allowing all the R. H. S's to increase by'increments of 5'%Ol commencing 
at 0% up to 50%. For each of these 11 optimal solutions for a 
particular objective function we are able to'see the increase in 
values and what it means in terms of the course provision as resource 
levels are increased, 
The varying of levels also produces the same kind of effect 
as that of lecturer promotions within the, department or the 
increasing of lecturer establishment by some amount. 
For instance, suppose we want to examine in the model the 
effect of the following which represents a multi-change for the 
department in the study: - 
A P. L. leaves the department, an S. L. is promoted to his 
position from among the existing lecturing. staff. Likewise an 
L. II is promoted to the S. L. position; an increase in establishment 
has been confirmed for one additional L. II and L. I. It is decided 
to promote the two existing L. I's to the L. II vacancies. What is 
the resultant effect on the % input? 
- c, 
-189- 
9 
". " It'can be seen that for the various grades the lecturing 
hours expressed as a percentage of total available lecturing 
hours is: - 
L. I - 5.983^6; L. II - 5.413%; S. L. - 4843,5; P. L. - 4.273w 
The change in input will be: - 
+ 
(i) P. L. leaves 4.275ö 
(ii) S. L. promoted 0 . 57ON 
(iii) L. II promoted O. 5795 
(iv) 2 L. I's promoted 1.140 
(v) Vacancy for 3 L. I's 17.949io 
17.949,0 6.553ýa 
' Producing an input of 17.9495 - 6-55326 -13-396% 
The R. H. S's thus used in the model are shown in the following table. 
(Table 5.4). 
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5.4. OBJECTIVE FUNCTIONS. ' 
5.4.1. Lecturer Establishment. 
In the first instance, two objective functions were used 
in the programme, vizo lecturer establishment and grading points. 
In the event, however, the course provision identified as 
being optimal was found to be virtually the same in both cases. 
For instance, if we choose grading points for optimising, the 
reduction in lecturer establishment iss at most, about 4%. The 
alternative is a reduction of about 7% for grading points. 
' This 
is not altogether surprising because the product moment correlation 
factor of these two measures is 0.80375 which is a highly 
significant positive result and is known, of course, before running 
the programme. 
These two measures are used by many L. E. A's for colleges 
in the further education sector as was identified in the various 
surveys undertaken by the Committee on the more Effective Use 
(5)op 
of Technical College Resources. Here is was seen that 72.8% 
of. colleges use formula for determining lecturer establishment; 
for'grading points the figure was 41.1%. "' }Because, as was mentioned 
earlier, lecturer establishment is crucial ineffecting'a proper staff 
" .. 1 
manpower policy, this factor has been concentrated on in the 
subsequent analysis of information: ' 
In many colleges, lecturer establishment is found by 
summing all the lecturer hours: from` staff timetables over 
(5) National Advisory Council on Education for Industry and Commerce. 
- "The Size of Classes and Approval of Further Education Courses"t 1966. 
"A Report on the Use of Buildings and Equipment'", 1968. 
- "A Report on the Use of Costing and other Financial Techniques 
,;; ? 
in Technical Colleges'!,,, x969. 
,;, 
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some period of time (a year, quarter, etc) and then apply appropriate 
formula to convert this to number of staff and grades. In many 
cases, this is undertaken of the first term's work Autumn, to 
coincide with college estimates for the L. E. A. for the next academic 
year. As such it provides a rough estimation of likely requirements. 
By using the linear programme such information and a lot more can 
be obtained fairly accurately some time before the commencement 
of the Autumn term. 
Instead of summing lecturing hours from staff timetables 
as a composite figure, for the objective function used in the linear 
programme here these hours have been taken from course timetables. 
As such then we can identify the number of lecturing hours required 
. per course 
(and the breakdown into subject hours) and then convert 
this number to its equivalent value in terms of lecturer establishment. 
For each course we thus have the contribution it makes to lecturer 
establishment. 
In this event, the objective function in the linear 
programme will be as follows: - 
1.697(x1 + x2) + . 4245(x3 + x4) + . 3396(x5 + x6 + x7 ± x8) 
"393x9 + . 1462x10 + . 1651x11 + . 0825x12 + "7516x13 + . 2505x14 
. 0543x15 + . 0675x16 + "3758x17, + . 0951x18 + . 092(x19 + x20) 
"0953X21 + . 092x22 + . 0813x23 + . 0951x24 + . 0842x25 +. 05659x26 + 
. 1651x27 + . 2594x28 + . 0354x29 + . 1357x3 + . 1002x31 + . 1357x32 + 
. 0793x33 + "1357x34 + 1651x35 + . 1oo2x36 +-1503X37 + . 1415x38 + 
. 0527x39 + . 0307x40 + . 0527x41 + . 0153x42 
which has to be maximised subject to the 59 constraints discussed k, 
earlier. Once again as the additional 556 inputs are made to the 
R. H. S. 's we will be able to see the effect on the new course provision 
and the increase in lecturer establishment. 
f 
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5.1+. 2. Student/Staff Ratios as a Function. 
The memorandum from the Pooling Committee (10.1) op. cit. 
indicated that the ratio band for those departments similar to 
those in this research (i. e. engaged in the area of management 
education) should lie between 9.2 and 10.2. Because colleges have 
been allowed an interval of four years from the date of the. 
memorandum (1972), this factor has not been built into the model. 
It-can however be incorporated as and when required either as an. 
objective or a constraint. - 
5.5" ASSUMPTIONS IN THE MODEL. 
The chief assumptions in the model are, summarised in the 
following: 
5.501. Lecturing Hours. 
In the discussion of the model's constraints and objective 
functions, mention has been made of factors which have been built 
into the model but which may not, strictly speaking, represent the 
real situation. For instance, a lecturer in attendance on, a 
residential course may, in fact, _undertake 
far, more hours of work 
than his normal teaching load.. It is recognised. here,, then, =. that 
the true requirements of residential courses in particular,. can., 
exceed those values used in the model.. -kThe values used, are, reflective 
of what the system allows rather.: than: the real situations-both in' 
terms of constraint requirements and"availabilities., -, 
<, " _, 
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5.5.2. Time-Tabling of Lecturers. 
Clearly, once the model has indicated optimum solutions 
in terms of a course provision, there is the problem of translating 
this into specific teaching areas. That is to say it has to be 
decided who is to teach which students, and at what place and time; 
the optimum solutions imply that this can be achieved within the 
framework of the solutions. The actual time-tabling of lecturers 
to particular courses is thus a separate and distinct problem from 
that under investigation in this model. Once again for purposes 
of the model this seems a reasonable assumption for three chief 
reasons: - 
1. Full control can be exercised in terms of running 
non-sponsored courses; that is to say, the departmental 
staff decide when to organise and mount this type 
of course thus providing flexibility in terms of 
4 
the model. 
2. A degree of influence (rather than control) can be 
used by the lecturing staff for sponsored courses, 
about when they should be mounted. 
3. Lecturers in the department, over a period of four 
years have shown their willingness to be flexible in 
terms of working hours, and as they have not indicated 
otherwise, it is assumed that this will remain. 
The assumption about time-tabling is, 'however, still a valid 
one and research has been done on this problem for schools in 
particular. In some ways it seems to be a 'chicken and egg' type 
problem which can be paraphrased as: - 
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(i) If we time-table lecturers to particular courses 
without regard to optimality, are we likely to 
produce an optimal solution in terms of any given 
objective function? 
(ii) If"we time-table lecturers according to the optimal 
solution, are we likely to meet all the requirements? 
In any event, a start to the problem has to be made somewhere 
and it is felt that the first step is to determine the kind of 
course provision for a department. At the very least it indicates 
that work, which needs to be time-tabled; at most, because of the 
reasons discussed above, it implies that the timetable problem 
can be overcome. 
5.5.3" Linearity of the Model. 
For the greater part of the model there is an accurate 
representation of the real situation in terms of linearity. This 
is particularly so of the subject teaching constraints and the 
objective functions, and to a lesser extent of the preparation, 
administration and typing constraints in terms of requirements. 
For instance, with preparation of lecturing material one intuitively 
feels that a repeat lecture should not involve as much preparation 
time aeon the first occasion. The point of view expressed during 
the research, however, was that because of the type of courses 
% 
involved and for specific groups of industrial background, preparation 
time does not diminish for management courses. That is to say 
lectures require the same effort each time the lecture is given 
because of new developments. Examples were given in this respect; 
- 196 
advent of the Industrial Relations Act ; new applications of 
O. R. techniques in the Ports and Hospital Service. -In many 
ways teaching material actually used borrows heavily on case 
studies and, as such, the lecturer has to keep abreast of new 
developments in order to present an up-to-date, lecture. 
In the case of administration and, typing time, lecturing 
staff indicated what they felt to be the, requirements based on 
their experience of mounting and running nearly 400 courses over 
a period of four years. The values used in, the model are more, 
reflective of a mean average time than an,,, absolute duration for 
each occasion a course is mounted., Certainly-., the amount of time 
required does not reduce each time a course: is run because there 
is a well-defined pattern of. work to be; undertaken on. each. occasion. 
The duration could be a little.. longer than mean average if, for 
instance, a visiting lecturer had written. tovsay. he would be unable 
to give a lecture(s) for which. he. had. been-. booked. -". The, duration 
could be less than mean average,, if the, response to acourse, both 
students and lecturers, was relatively quick.,, Clearly, it, also 
depends on how soon notification, is-received about cancellations 
from either students, lecturers or accommodation.. -There is a 
complex situation which can give riseyto anear; infinite number 
. of combinations of eventualities..: For; the purpose of. the model, 
however, these particular, durations are, indicative of mean average 
values, thus producing a_total, when-multiplied out. , 
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5.5.4. Non-Integer Values. 
Because of integer values involved in the model, the 
first consideration was for integer linear programming. Integer 
programming has been used with a fair amount of success on school 
time-tabling although as N. L. Lawrie (1.5) op. cit. put it, "Apart 
from this (time consuming aspect), the problem may have quirks, 
-additional conditions, unrepresented or unrepresentable in the 
"integer programming formulation..... " The problem of school 
time-tabling is, however, much more constrained than that 
represented by the model in this study; pupils are generally 
occupied throughout the week and the time-table'must fit exactly 
into a given number of periods. Of course, the same applies to a 
course in that is must be an integer value, but nevertheless there 
is scope for flexibility in the real situation. It was decided, 
therefore, to use a linear programme primarily because of the 
additional facilities offered by-the particular package used 
on the two computers. As will be seen integer-values for 
nearly all variables were produced, ' commencing at 37 integer values 
out of 42 course types at MIS input to 40 'out of 42 at 5955 input. 
The corresponding figures in the case of`the'S_econd department 
was 46 integer'values out of 47 courses at UL-to 65 out of 66 at 
1, T5. - In the listing of, courses in the optimal solutions, non-integers 
have been either rounded-up or rounded down-to the nearest whole 
number. For the real situation the rounding-up interpretation 
is the equivalent of-obtaining the services of, (say, "outside 
lecturers to do the extra bit-of work necessary toiproduce a whole 
course, assuming the resources released by-rounding down to be 
insufficient. 
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5.6. DIFFERENCES IN THE USE OF THE LINEAR PROGRAIil E FOR 
THE TO DEPARTMENTS. 
There were four essential differences in the basic 
input of data to the computer for the linear programme, 
1. In the case of the department within the I. L. E. A. 
all data was based on annual figures, That is to say: 
- demand for number of courses; 
- lecturing hours required and available; 
- preparation and administration, 
were all calculated as yearly totals. As explained previously 
" this is because the majority of the course provision (80; 4) is of 
a short post-experience kind and as such the weekly lecturing 
hours for the individuals concerned varies widely. 
In the case of the second departments data based on the 
Autumn term was used, because here the majority of, the work (961/-0') 
is of a longer duration and leading to examinations. This is in 
keeping with the recommendations of. the Pooling Committee (10.1)op. cit. 
on student/staff ratios for the type course provision, in this 
department. "The period to be used must be determined by the college 
in the light of a number of circumstances. -The collection of 
data 
that covers a complete academic year undoubtedly imposes a 
considerable administrative burden., The adoption of a shorter 
period such as, for example, a term is therefore strongly.; 
recommended. " 
Within the context of the model however, a yearorany 
term could be used and the data for both L. H. S. and R. H. S. would 
then relate to that period. For those departments engaged chiefly 
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in the short course provision area, as indeed a number of 
., management departments are, it would seem to make sense to base 
calculations of lecturer establishment over a period of one 
"year. In such departments the amount of actual course provision in 
the three terms of an academic year-can vary widely and therefore 
choosing any one could be unrepresentative and lead-to an over or 
! under-estimating lecturer establishment. 
2. In the first department considered"the availabilities 
were increased in steps of 5% from normal to 5G; e greater to 
ascertain the effects on the course-provision as more and more 
resources were made available within-the-context of the model'. 
In the event, it was seen that even at a level of 50; o" greater 
than that normally available some demand, for courses was still 
un-met even though this optimized on-the course provision-in terms 
, of lecturer establishment. For: the second: department; it could` 
Abe verified in advance that an additional 18.9; )-of lecturing"hours 
(part-time plus overtime of full-time'staff) would be required to - 
meet the full course provision. -`-Thus the availabilities were'. - 
'increased in steps of 5%6 ' from normal to 2G greater and the 
orresponding effects on the optimized course provisions noted. 
3. The difference in the course provision'of-the two 
; departments is highlighted in considering-the demand for number 
, ofzcourses. In-the-first" department, thelmediumaverage, demand 
-, for number of courses of. particular kind i 
4aper year, and' 
rthe, highest demand being for 24.4'The second department, however, ''-'- 
because of-the nature, of its work, is largely offering one course 
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Of each kind. (i. e. it only offers one Ll. B or D. M. S. each year). 
In this case, therefore, the R. H. S's for demand are all unity except 
in three cases where they are two. As such, a whole series of 
non-integer values could be produced in the course provision 
(although it did not happen here) and lead to complications if 
the chief pre-occupation was to-be one of optimizing. For this 
-research, however, the prime consideration was to produce 
information hithertofore unavailable at a time when decisions were 
being made about resource allocation. 
4. Originally the linear programme was applied to the 
I. L. E. A. department and in the first instance all courses were 
shown as inequalities - no courses were constrained to be in the 
solution. In the second department, decisions were taken (by 
Principal k Head) that full-time courses should be constrained to 
be in the solution because, for the academic year under consideration, 
the L. E. A. had, in fact, made resources available specifically to 
cope with this work. Under these circumstances, there seemed little 
to be gained from repeating the same constraint conditions as in 
the first case. 
5.7. USING THE COMPUTER. l 1 
Having collected the data for the linear programme, this 
now had to be made ready as basic input for processing on the 
computer. For the first department, the university's computer, 
I. C. L. 1904A, was used with the I. C. L. softwave package 'Linear 
Programming System Mark 2' and for the second department the college's 
own computer I. C. L. 1901, was used. 
,ý 
:ý 
_y :z 
o_ .ýý, . 
.7,. 
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Each print-out of optimum course provision consists of: - 
1. The primal solution. 
Course title; its contribution to lecturer establishment; 
the number of courses of each kind; the total lecturer 
establishment (i. e. summation of L. E. x no. of courses). 
2. Slack variables. 
Those constraints having spare capacity; thus by 
deduction we know which are the limiting constraints. 
3. Shadow prices for each variable. 
This is defined as the amount by which the lecturer 
establishment contribution must be increased in order 
to bring the variable into the solution. Alternatively 
this will show the reductions in the objective function 
if, say, we wish to test the effect of bringing into the 
solution a course not selected in the optimised course 
provision. 
4. Right-hand side ranging. 
Here, the lower and upper bounds of the constraints are 
printed and for which the current optimum course 
provision remains feasible. It also shows those courses 
which will leave the solution if the right-hand sides' 
(i. e. the resources availabilities) are lowered or raised 
beyond those bounds. 
5. Cost ranging. 
This indicates the lower and upper bounds of lecturer 
establishment contribution for each course for which 
the current optimised solution remains feasible. Once 
again'it also shows which courses enter the solution if 
these contributions are lowered or raised beyond those bounds. 
- 202 - 
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At this stage in the research everything was now ready 
for the computer operation. Initially the, data provided by 'matrix 
of coefficients' was obtained to ensure that. all mistakes had been 
rectified after which the L. P. was run for,, the full 11 right hand 
sides concerned with the first department. An analysis of the 
information subsequently produced still, left. some issues unresolved 
e. g., what would happen to the department's course provision if 
a major employer terminated his course work?,. Subsequent to the 
initial analysis, therefore, and after discovering exactly what 
kind of results were being obtained by the. linear programme, further 
tests were carried out. In this sensel, thenl, the linear programme 
was used to simulate various eventualities to'discover what the effect 
would be. It can be seen that one is'researching very much on an 
ad-hoc basis at the computer print-out stage: That is to says it is 
necessary to discover the kind of course provision in"an optimised 
solution before deciding what subsequent,. tests are necessary. As such, 
-, then, a considerable amount of information'is available to college 
decision-makers for analysis about its forthcoming course provision. 
Having now applied the linear programme to the first 
department, the same data was collected over a period'of time for-, 
the second caseo The followingexample'shows one of the computer-54 
print-outs for, the second case i9e. 1ITERATION AND PRIMAL SOLUTION; 
Chapter 6 analyses the information produced by the computer 
print-outs. 
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CHAPTER 6 
6. TIH; KINDS OF COURSE PROVISION IDENTIFIED AND 
REELATICNSHIP TO THE WIDER MANAGIR, 1ENT SYSTEM. 
1. The Optimum Course Provision. 
2. The Values of Lecturer Establishment. 
3. Resource Usage at Optimum. 
4. Information for Decision-Making. 
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6.1. THE OPTIMUM COURSE PROVISION. 
For both departments, a total of 30 computer print-outs 
was obtained of optimum course provision for maximising on 
lecturer establishment. Appendices 2 and 3 summarise these 
results and indicate the optimum course provision identified 
by the linear programme. In the case of the London department 
(Appendix 2) this shows that even when lecturing hours have 
increased by 50% above that nominally available the full demand 
is still not met. At this level, for instance, a total of 188 
courses out of a maximum of 225 _are provided. 
In terms of 
the employers involved this can be seen in the following table: - 
TABLE 6.1. 
Employer/Student Maximum Demand Number*of courses 
identified in L. P 
Internal Courses 11 10 
Ports 42 40 
Electrical Contractors 40 15 
Hospital Board 35 35 
Local Government 27 27 
Ministry of Defence 31 31 
General 39 30: 
T0J L 225 ., . -188 - 
,ý 
ý, 
0 -208- 
(i) The acceptability fron an academic stand- 
point of an increase of 50% of lecturing 
hours over and above that nominally available 
6 (i, ee part-time plus over-time). 
(ii) The fact that some courses for two major 
employers are not included in the optimised 
course provision, (Ports and Electrical 
Contractors). 
(i) It is common practice in some further education 
colleges to maintain part-time teaching at a level of about 20% 
of full-time lecturing hours depending, of courses on circumstances 
from year to year. Such policy allows for possible contraction in 
course work without creating a redundancy situation among full-time 
staff. In the London department, however, even allowing a 50% increase 
in part-time and overtime hours some demand is still unmet, even 
though this represents an optimum course provision. A motivated 
lecturer, therefore, in this kind of situation, anxious to expand 
his particular work, is often faced with the possibility of having 
to work well in excess of his stipulated teaching hours. There 
iss of course, no ready made answer to this kind of problem for a 
college's decision-makers and because of the differences in attitudes as 
was identified by Dr. Venables (15)op. cit. Some lecturing staff, judging 
by previous years of growth in this department, feel complimented 
in as much that employers return for more and more of their services. 
The argument that the quality of teaching is adversely affected 
by an increased administrative and teaching workload, 
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as identified in the Manchester research, does not appear to 
have significantly affected the situation here if growth is, 
equated with a measure of the effectiveness with which 
employers find the teaching service. Nevertheless, what the 
linear programme highlights is that even though. operating a 
course provision which optimises. on lecturer establishment for 
the next academic year still requires in excess of 5% of 
nominal available lecturing hours. 
(ii) The linear"programme solution shows (even at the 50% level) 
that two major employers do not have all their requirements for 
courses satisfied. Indeed, whatever level of increase is taken 
for optimising, shows that the demand of only one of the six 
employers is to be met in full. This, then, leads to the argument 
that a particular employer unable to obtain his full course 
requirements might be inclined to take all his work elsewhere. 
Because of the kinds of attitudes surrounding this possibility, 
it undoubtedly presents a formidable problem for the college's 
decision-makers. What is clear, however, is that the course 
provision cannot meet the total demand in full and choice, 
therefore, has to be exercised. Within the linear programme, 
pirticular courses can be constrained to appear in an optimum 
solution (i. e. equality) although this could well lead to a 
lowering of the resulting lecturer establishment. After the main 
results had been examined and in order to ascertain the effect 
of particular employers withdrawing their demand for courses, 
some additional tests were carried out by varying the existing 
linear programme. For the real situation,. if such an event occurs 
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then the effect is to release lecturing resources for work 
not appearing in the identified optimum schedule of work. 
Within the linear programme then, the demand for courses for- 
four employers was shown as zero at the 2O level of increase. 
The results of this test are shown in table 6.2. 
TABLE 6.2. 
iý decrease in Lecturer 
Employer Establishment. (Unilateral 
Changes). 
Ports 1.22; ' 
Electrical Contractors 6.19; 0 
Hospital Service 3.62o' 
riinistry of Defence o. 41, % 
E. g. when Ports courses are withdrawn the resulting decrease in 
lecturer establishment is 1.22%. 
As can be seen in table 6.2, in terms 
of lecturer establishment, the results of employer's withdrawing 
support for courses is not as dramatic as one might expect. 
In terms of the department in South Wales, the results of 
the linear programme proved to be very satisfactory in the sense 
that many integer values were obtained in the solutions (appendix 3). 
Initially, it was felt because of the large number of unity values 
of demand for courses a situation flight arise whereby numerous 
non-integer values could appear in the optimised course provision. 
In this event, an integer linear programme may well have been 
necessary. However for each of the four right hand sides used only 
one non-integer value was identified in each case. This was an 
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encouraging result because, as mentioned previously, this 
particular department has similar characteristics to many others 
in the further education sector. This being so the results do 
indicate that a linear programming approach for management 
decision-making in colleges might have an application in many 
other colleges. In both departments the linear programme, in 
this respect, had proven to produce realistic results. 
Table 6.3 summarises the number of courses appearing at 
optimum for both departments as increases are made to the nominal 
available lecturing hours. 
TABLE 6.3. 
N Increase in Number of courses at optimum 
Lecturing Hours 
I. L. E. A. South Wales 
0 127 47 
5% 133 53 
1c, a 146 59 
15% 150 66 
2U, a' 156 72* 
251/; 164 
30; ö 171 * Full demand 
35% 178 met. 
4cß/ 184 
45iä 185 
50°6 188 
E. g. At the 15; ö level, for the I. L. E. A. department, 150 courses out 
of a maximum of 225 are possible. The respective figures for the 
South Wales department are 66 courses out of 72. 
It would be misleading to infer from what has been said that 
the linear programme is "ideally" suited to the needs of departments in 
the further education sector as inspection of the optimised course 
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provisions indicates a major failing. It is not possible, for 
instance, within the framework of a linear programme to show that 
if the first year of a course is identified in the optimum course 
provision then the second (or third) must also be included and 
vice-versa. Most colleges, having undertaken the first year of 
say, a two year course would not-feel disposed to withdrawing 
the second year simply because the optimum course provision 
indicates that a greater lecturer establishment could be obtained 
by undertaking other kinds of courses. This would be a policy 
decision on the part of the decision-makers but in any event the 
I 
linear programme can be manipulated to take account of alternatives 
should the need arise in an optimised course provision. The need 
did arise in both cases here; for instance, the first year of the 
part-time course Higher National Certificate was not included in 
a solution unlike its second year, the same happened with the course 
for the Institution of Works Managers. There are two interpretations 
here - sufficient resources are obtained to enable the first year 
to be undertaken or the total course is withdrawn for the time 
being. A simple calculation will show the effect of the first 
event, while to ascertain the latter the linear programme can once 
again be varied. For the London department, both years of H. N. C. 
were now shown as zero and the programme re-run at the 2O; ö level. 
The change in lecturer establishment was slight, 0.158% less than 
the previous optimum solution at this level. 
In practice, therefore, even though this particular ' 
feature cannot be incorporated in the linear programme at the 
outset, a situation can be contrived to take account of alternatives 
should the need arise. 
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In practice the programme has to be run in the first instance 
to identify the kind of course provision at optimum and then, 
depending on what has been generated, to undertake tests in the 
evaluation of alternatives. 
6.2. VALUES OF LECTURER ESTABLISm4ENT. 
6.1.2. The Increases Produced by the Linear Programme. 
The values which were obtained from the linear programme 
of lecturer establishment are shown in the following table. 
k 
TABLE 6.4 
% Increase in Nominal 
Department (No. of Lecturers 
at 0 timum) 
Lecturing Hours. I, L. E. A. South Wales 
,' 19.790 38.401 714 20.706 4o. 38 
10; ö' 21.60 42.351 
15`p 22.511 44.224 
2C 23.404 45.471* 
25% 24.295 
30% 25.178 *Full Demand 
35% 26.064 Net 
40% 26.948 
45% 27.831 
5C% 28.714 
E. g. When nominal available lecturing hours increase by 1V the 
result optimum lecturer establishment is respectively 21.609 and 
42.351 lecturers. -- 
As to be expected, lecturer establishment increases 
as lecturing hours increase. The information from table 6.4 is 
shown plotted on graphs A and B. 
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The graphs provide a ready source of information on 
the relationship between the amount of lecturing hours undertaken 
during the current academic year and the optimum lecturer 
establishment for the next year. It should be remembered here 
that this kind of information is usually only available at the 
end of the academic year when various statistical returns are 
compiled. In the case here the information was available before 
the commencement of the academic year and shows clearly the 
theoretically highest attainable lecturer establishment for any 
level of current lecturing hours. In addition, it is a simple 
calculation to ascertain what the total f. gure of optimum lecturer 
establishment represents in the way of different grades of lecturers. 
As such the data shows a range of possibilities for 
decision-makers. For instance, in the case of the department 
within the I. L. E. A., it can be seen that at optimum if part-time 
lecturing is maintained at 20/, then the resulting lecturing 
establishment will be 23.4 and 156 courses out of 225 are met. 
In the case of the department in South Wales, the highest 
attainable lecturer establishment comes about by incurring an 
excess of 19%ö over nominal available lecturing hours. Ifthe 
objective is to meet, as far as possible, the course provision 
in full while maintaining the particular contribution at about the 
2005 level then the full-time. staffing position in the case of 
the South Wales department is approximately correct while in. the 
other substantial increases would be necessary. For the ILEA depart- 
ment even at optimum, and, maintaining the 20; level, only 69`i'ä 
of the total course provision. is actually attainable. Because of 
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the differences which will occur in prao%tice between an optimum 
course provision and the actual the lecturer establishment must, 
of course, be less than that produced at optimum which highlights 
further the need for substantial increases in full-time staff if 
we assume a 2d'ö part-time contribution. The argument against 
this is that because of the uncertainty of short. courses associated 
with management education, increases to staffing might be made 
for work which then ceases. By using the linear programme 
this kind of effect can be measured - as already seen, at most, 
this event represents a reduction in-staffing of 6.19b while the 
smallest is only 0.1+1ö when unilateral changes are made. Nevertheless 
the problem is still a very'real one for decision-makers and even 
more so without the kind of information supplied by the linear programme. 
In the case of the department in South Wales, the number 
of full-time staff for the year 1972/73 was 31 lecturers. The 
linear programme shows for the year 1973/74 that if the full course 
provision is to be met the equivalent of approximately 46 full-time 
lecturers are necessary. In the event, additional appointments 
were made bringing the full-time complement to 40 lecturers thus 
producing a situation where the full course provision could bei 
met while maintaining the part-time contribution at a satisfactory 
level. 
In this respect, therefore, in reviewing the full-time 
staffing position identified in the linear prdgramme, it does 
appear to be a more satisfactory. situation in the college in South' 
Wales. This may be understandable in so far that within the 
I. L. E. A. there are many colleges, besides the one considered in 
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this research, offering advanced further education courses 
and the effects of precedent can have wide consequences. In 
this situation, contacts between college and I. L. E. A. 
headquarters (County Hall) tend to be more formalised and less 
face to face than in the other case. In South Wales, for instance, 
the college considered in the research is the only one of its 
kind in the county offering advanced courses and decisions, 
positive or negative, are usually obtained more quickly. 
6.1.2. The Disparity in Lecturer Establishment. 
In both cases, the linear programme produced results 
which were a realistic assessment of lecturer establishment in 
practice. The base figures, at c increase (i. e. no overtime or 
part-time contribution), were 19.790 and 38.401 respectively at 
optimum which is to be compared with actuals of 22.5 and 40. 
The reason for the differences (2.041% and 3.9%) at this level is 
largely because the values of lecturing hours used in the 
programme have already been adjusted to take account of allowances 
such as course administration, staff development and so on. Tit 
i 
is to say, in the one case about 26' of all available lecturing( 
i 
hours are devoted to allowances, while in the other this figure 
is about 4%. 
The differences in lecturer establishment already noted 
between the departments are highlighted even further if we examine 
the relative, as opposed to absolute, increases. The kind of, 
difference revealed is certainly not easy to identify or measure 
without the use of the linear programme. For instance, it would 
7', 
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be reasonable to assume that an increase of lecturing hours 
of, say, 5°n ought to result in an increase of lecturer 
establishment by about the same amount. The reality of the 
situation, however, especially for the I. L. E. A. ýdepartment is 
very different. Table 6.5 summarises the relative increases in 
optimum lecturer establishment for 5`6, incremental increases in 
lecturing hours. 
TABLE 6.5 
%ý increase in 
,o increase in lecturer 
establishment 
lecturing hours 
I. L. E. A. South Wales' 
an -2.04% 3.9; -' 
5ö 4.6; ö 5. ßö 
11 9.2% 10.3% 
15% 13.7 15. % 
205 18.3% 18. ; ý* 
25; ' 22.8; ' 
3c 27.2iä *Full Demand 
35% 31.7% Net at18.9% 
4C% 36.2% Increase in 
45% 4o. 6; ß L. Hour. 
50 0 45.1% 
E. g. when lecturing hours increase by 15%%, lecturer establishment 
at optimum increases by 13.7 and 15.2% respectively. 
In the case of the department in South Wales, then, a 
satisfactory result is obtained in so far that there is an 
equivalent relative. increase in lecturer establishment for an 
increase in lecturing hours. Here, the measuring formula used 
is slightly in; favour of lecturer establishment. The reverse of 
this happens in the case of'the department in the I. L. E. A. 
Whatever the level of percentage increase in lecturing hours is 
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taken, the relative increase in lecturer establishment is 
consistently less even though these values are at optimum. 
That is to say, whatever kind of course provision is undertaken 
by this department, the xesulting lecturer establishment, as 
determined by the system's measuring formula will tend to 
underestimate the amount of lecturing hours actually involved. 
Table 6.5 shows, of course, what is theoretically the highest 
possible attainable relative increases so that in practice the 
disparity will be even greater. 
One of the reasons for the difference produced by the. 
linear programme can be attributed to the grading of courses for 
the two departments. For the South Wales department, the majority 
of its work is graded Al and A2; in the case of the I. L. E. A. 
department the work is divided. between A2 and B grade. The 
reduction in lecturer establishment between Al and A2 grade courses 
for an equivalent number of lecturing hours is slight', 1.671%; 
whereas the equivalent reduction between A2 and B graded courses 
is fairly large, 12.2ýö. That is to say for the same number of 
lecturing hours, the resulting lecturer establishment will be 
1.67`, less for A2 grade courses than Al and for B grade courses 
will be 12.2, "o/ less than A2 graded' courses. .. 
Management education within the further education sector 
is still a relatively young addition and for. which there is no 
clear parallel between other areas of-work. In this situation, 
the formula which is used to measure staffing does not discriminate 
between what"is''the more conventional type of work, as in the 
., t 
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South Wales cosec and that of courses associated predominantly 
with Q. anAEcmont education, as in the I. L. E. A. department. What 
appears to be a satisfactory yardstick in the one case cannot 
be said of the other. 
6.3. ; l^. ZCURCE USAGE AT OPTfl tfI. 
Further information produced by the linear programme 
and of considerable relevance to college decision-makers is 
the amount of resources required for different schedules of 
course provision. These values are obtained by simply 
subtracting the slack figures produced in a computer print-out 
from actuals. Where no slack exists then this indicates a 
limiting con3traint. As an illustration of the information produced 
by the linear programme table 6.6 shows the amount of resources 
required for the I. L. E. A. department in order to produce optimum 
conditions. The particular course provision in respect of these 
resource requirements is shown in Appendix 2. 
For any particular optimum course provision. we can readily 
ascertain the amount of resources which will be required in terms of 
overtime, or part-time. For instance, if we take the 2O level 
we can see from Appendix 2 that 69c. of the total demand for courses 
is met and that the excess in hours over nominally available 
will bo as follows: - 
Economics - 
Statistics - 
Work Study - 
Accountancy 
Porsonnel Management - 
None. 
1324-1296 = 28 hours. 
None. 
260-216 = 44 hours. 
1424-1188 = 236 hours. 
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Human Relations - 2440-2016 = 424 hours. 
Industrial Relations - None. 
Management - None.. 
Lecturing Hours - 15164-12636 = 2528 hours* 
Administration - 6247-5580 = 667 hours. 
Preparation - 10465-4932 = 5533 hours. 
Typing - 86-70 =. 4 hours/week. 
In addition, it can be seen that the five limiting 
constraints are Accountancy, Personnel Management, Human Relations, 
Lecturing Hours and Typing, That is to say, no further upward 
movement in lecturer establishment can be expected unless there is 
an increase in one or more of these resources. 
Of interest, are the figures associated with Preparation 
and Administration for the I. L. E. A. department. In the original linear 
programme, the availabilities for these two constraints were set at a 
value such that they cotld not become limiting, As discussed earlier 
this was done because of the inherent problems of measurement of these 
two factors, The split of 50 : 50 for all non-teaching hours 
between Administration and Preparation may well have short coºnin6s 
but even if we add the two together it is clear that a limiting 
constraint is produced. For instance, at the 0% level, 10,512 
hours of non-teaching hours is nominally available while to 
undertake this particular schedule of work requires 11,918 hours. 
At the 205 levels 14,939 hours are required which is about 45% 
greater than that available. In summary, we can say that at 
optimum a 20% increase in lecturing hours requires a 45% increase 
in non-teaching hours to produce an 1803/ increase in lecturer 
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establishment. The same kind of relationship can be ascertained 
for each of the other resource constraints. 
6.4. INFORIiATION FOR DECISION-MAKING. 
It can be seen that the linear programme will produce 
information of a kind not possible by any other means. This 
information is seen as serving a purpose within the management 
system at a time when decisions are being made about allocation of 
resources. In this sense, the linear programme provides information 
which (theoretically shows thenhighest possible attainable lecturer 
establishment together with the resources required to produce that 
value. In practice because other factors, largely unquantifiable, 
will also have a bearing on the question of resource allocation 
the resulting schedule of course work is unlikely to exactly 
match that indicated at optimum. This kind of difference, 
however, is characteristic of many linear programming type 
problems (13.1) op. cit. Nevertheless for a college's decision- 
makers the linear programme will perform the essential work 
necessary in the generation, evaluation and measurement of 
alternatives and, as such, add to the quality of the kind of 
decisions being made about resource allocation. 
In summary, it can be seen that the linear programme will 
produce the kind of information required for achieving a co-ordinated 
manpower policy in relation to the course provision. It will highlight: - 
- an optimum course provision; 
- the value of lecturer establishment; 
- the-resources required. 
-225 - 
Furthermore, the effects of uncertainty can be ascertained 
within the context of the linear programme, for instance: - 
- What would be the effect on course provision 
of cuts in financial estimates? 
- If a major employer withdraws support for various 
courses, what is the effect? 
- How much overtime working would be required of the 
various resources in order to undertake 'n' number 
of courses? 
a 
I 
- 226 - 
7e 
CHAPTER 7 
7.1. Further Development of the Model. 
7.2. Use of Formula. 
7.3. ' Integrative Role of the Regional Advisory Council. 
7.4. Role of the Regional Staff Inspector. 
7.5. Regional Resource Centres. 
7.6. At L. E. A. and College Level. 
7.7, Setting Objectives and Concluding Remarks. 
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701, FURTHER DEVELOPMENT, 
The research work described in this thesis was started in 
1969 with the aim of constructing a model of the kind of management 
system in operation at many colleges in the further education 
sector, In particular, the model has been concerned with the 
problems of resource allocation and attempting to reduce the areas 
of uncertainty by providing information of a kind only possible by 
means of a model. 
In the building of a model it is certainly a truism that 
one has to accept as given a set of circumstances if the model is 
to be an accurate representation of the real situation, Once the 
model has been formulated and tested then simulated changes can 
be incorporated so that an assessment and a measurement can be 
made of the effectso 
h 
For many colleges, the evidence is that decision-making 
concerning resource allocation is made more on an ad hoc basis 
than one where a careful analysis has been made of present and 
future course provision. G. S. Brosan puts it asý'8)Op°cit. I'Theyr 
(colleges)simply do not know where they are going and as a result 
exist on an ad hoc basis; muddling through is a way of life and 
many Principals are high practioners of this art. " Many would 
argue that circumstances, in some cases, inevitably produce a 
situation where"ad hoc decision-making is necessary. There is 
undoubtedly a good deal of uncertainty involved: - 
- attitudes of members of=staff/L. E. A.;. " 
- expansion and/or consolidation of course provision; 
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- diminishing or increasing student recruitment;, 
potential for various courses with the need to 
establish priorities; 
- the method of grading courses; 
- allocation of courses to colleges. 
Because of these areas of uncertainty it could well be argued that 
this is all the more reason for an overall framework to assist 
with the process of decision-making. 
The model conceived in this research was built around the 
needs of two departments, largely dissimilar in terms of their course 
provision, from which it was found possible to assess some of the 
areas of uncertainty, For this purpose the linear programming 
methodology was adopted which necessitated an examination of college 
objectives and constraints. 
The research has demonstrated that a linear programming 
model can have an application in the further education sector. 
In particular, the research has highlighted two key factors 
concerning a linear programming application: - 
(i) There is an indication that the kind of research 
methodology used in building the model might have 
a wider application, That is to say, the second 
department considered has characteristics very 
similar to many others in the further education 
sector. (96% of its course provision is of the 
kind leading to a qualification). The first 
_department 
considered operates under different 
circumstances, 80% of its course provision is of 
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the specialised short course kind. When taking 
the total of course provision of the two departments 
together, then the vast majority of courses 
undertaken in the further education sector in terms 
of structure and duration have been covered in 
the research. In both cases realistic information 
was generated by the linear programme of a kind 
necessary for decision-making on the question of 
resource allocation. 0 
(ii) For the second department considered, the demand 
values of number of courses on the right hand sides 
of the linear programme were largely unity. In 
these circumstances, the linear programme might well 
have produced many non-integer values thus making 
interpretation extremely difficult, The linear 
programme, in fact, produced nearly all integer 
values for both departments over many right hand 
sides, Once again from a technical point of view 
this gives an indication that the linear programme 
could well have an application in many kinds of i 
departments in the further education sector. 
The particular research described in this thesis, then, 
paves the way-for a wider research, study, embracing the total course 
provision ofka college. k, 
What such research would attempt to 
highlight is whether the optimising of, the course provision for 
individual departments is the same thing as optimising for the total 
college works This would clearly help, to throw light on the controversy 
at some colleges of the inequitable distribution of resources in 
various college departments. 
/ 
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7.2. USE OF FORMULA. 
As was seen in the earlier analysis the present method 
of calculating staffing levels produces a situation for the I. L. E. A. 
college where there is an imbalance between the current academic 
year's lecturing hours and the subsequent lecturer establishment. 
For instance, it has been shown that an increase in lecturing hours 
of 15% above that nominally available, produces a subsequent 
increase in lecturer establishment of 13.7%. (In the case of the 
South Wales college the respective figures are 15% and 1502%), In 
addition, the greater the increase in lecturing hours the greater the 
subsequent disparity, That is to say the amount of lecturing hours 
required by short courses does not produce an equivalent amount of 
lecturer establishment for the next academic year, That an 
imbalance of some kind exists is not new knowledge to the college as 
illustrated in a report prepared by Governors, Principal et all 
"The Department of Management Services and Industrial Relations is 
handicapped in that the criteria on which tutorial staff establishment 
is based do not take into account the extra difficulties of running 
short courses, " 
From a wider viewpoint what is clearly important for other 
colleges engaged in the short course provision area of management 
education is the extent to which the kind of disparity highlighted 
here exists elsewhere. Without further research work of a sample 
of colleges engaged in similar management courses then it would 
clearly be misleading to draw conclusions about the suitability 
of existing formula used in staffing calculations. Nevertheless, 
where the mix-of courses in terms of 
grading (i. e. AZT B) is 
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similar to that identified in this research, then parallels can 
be drawn because of the anomalous weightings inherent in the 
formula irrespective of the particular course needs. For instance, 
for the same amount of lecturing hours involved in providing 
courses of the kind A2 grade, there will be an automatic increase 
of 12% in number of lecturers than if those courses had been of 
the kind grade B irrespective of pre-course requirements. How 
realistic is it therefore 
_for 
the Burnham formula to indicate to 
colleges that, say, 'an Industrial Relations course for hospital 
shop stewardsl which is graded B, is worth 12% less lecturing staff 
than a Middle Management course for hospital nursing officers, 
which is graded A2 and both courses being of precisely the same 
duration? 
, 
Previous surveys have shown that about 72% of colleges in 
the further education sector use the Burnham formula, for staffing 
calculations. The question arises therefore whether the formula 
as a device for ascertaining staffing levels in the more conventional 
type of course provision such as science$ engineering can be 
applied with the same degree of rigour to colleges engaged in the 
field of management education, This research has shown that for 
courses of a more conventional kind the formula in current use is 
clearly appropriate but less so where the nature of the work does 
not fit into aineat pattern. 
Further research is required on a wider scale to ascertain 
the amount and nature of short-course provision in the field of 
management in the further education sector in order to discover: - 
(i) the extent to which disparities may now exist by 
usage of the present formula for determining, staffing_,. ... ,,, R. 
; ý_ , 'levels; 
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(ii) alternative measuring devices for work of this 
kind; 
(iii) the impact on staffing levels made by the existing 
course grading procedures; 
(iv) the anomolies of the present course approvals 
procedures. 
Some of these issues are clearly outside the scope of an 
individual college since they are determined at national and 
regional levelso At national level, for instance, the various 
weightings used in the formula are negotiated; while at regional 
level the approval of courses is ostensibly undertaken by the 
Regional Advisory Council, A model of this infra-structure would 
assist with the understanding of why there is a measure of uncertainty 
over future plans for resources. at many individual colleges and 
possible means for coping with the exogenous variables. 
7.3, INTEGRATIVE ROLE OF THE REGIONAL ADVISORY COUNCIL (RAC). 
The ten RAC's were set-up on a national basis after the 
second world war to co-ordinate the needs of local industry with, 
lower level technical courses which were-then the main concern Pf 
further education. Since then the whole scene, especially for 
advanced further education, has completely changed. At the present 
moment, the Department of Education and Science is undertaking a 
review of the role of the RAC, s(26)' This has been occasioned by 
notably two sets of circumstances: - 
(i) the enormous growth of public sector higher 
education which has cast doubt on the RAC course 
approval procedures; 
C 
16"Are the RAC "s really necessary's 
Times Educational Supplement, 21st September, 1973" 
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(ii) the local government re-organisation scheduled 
for April 1974 which threatens one of the main 
purposes - their concern with areas larger than 
the present local education authorities. 
The recent enquiry into further and higher education by 
the education and arts sub-committee of the House of Commons 
Expenditure Committee listened to some uncomprising criticisms 
of the RAC's especially from the Association of Principals of 
Technical Institutions (A. P. T. I), It was forcefully argued that- 
rationalisation of courses was necessary but doubted that the 
RAC's as constituted were the best way of doing this. The APTI 
argued, "There may be half a dozen or more administrative stages 
(in course approvals) within the RAC itself, often preceded by a 
preliminary vetting within the L. E. A. before submission to the RAC. 
All these procedural stages lead merely to advice and not an 
executive decision, "" 
The main resentment then is caused by what seems to be the 
amount of uncertainty created and resource implications in the 
present course approvals procedure. At college level for instance, 
the L. E, A. may well have approved the resources required for a 
particular course innovation to be told by the RAC, with reasons, 
that the course has not been approved. Preceding the course 
application will have involved college staff in many hours of 
preparation of such as syllabuses'and course schemes, Naturally, 
then, there is a'feeling of disappointment and over a period of 
years' after several such occurrences the i2AC's have taken on the 
appearance for many colleges as an unwieldy bureaucracy. Is this 
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description really fair? How many colleges, for instance, have 
aspirations which exceed their manifest capabilities? Should the 
RAC's have greater power to integrate the approval of courses and 
the concomitant need for resources? This question raises 
9 
fundamental issues for the L. E. Als in particular, whether they 
are prepared to lease some of their powers. For many this is 
the real nub of the problem. "The RAC's can be ineffective because 
they are largely powerless. They can support courses but they have 
no say in the resources needed to make the courses possible. If 
they are to be effective, who in local or central government will 
be willing to give up jealously guarded power? " as put by the 
Educational Supplement correspodent. 
It is clear that there is a need for planning in a region 
and in the past costly mistakes have been made. Some writers 
claim that expensive studentunions, libraries and cafeterias, 
for example, have been constructed sometimes within 1 0O yards of 
similar ones built for other colleges. The biggest mistake of 
all, according to Professor John Vaizey of Brunel University as 
told to the Select Committee, was the enormous over expansion of 
science places, second only in costliness to medical. places. It,,. 
was claimed that ultra modern laboratories with the most up-to-date 
equipment remain empty or half used because too much was left to 
the ad hoc tradition of further education. 
Itýwould; be misleading to put the blame. for such events, 
solely at the-door of the RAC's.: There are a variety of-sources 
,' 
which have undoubtedly made a contribution to the way in which 
resources have been allocated, including over-ambitious colleges, 
At the other end of the scale, there are many colleges, such 
as-in this research, of non-polytechnic status, involved 
larnely in advanced further education but often unable to obtain 
* Education and Arts sub-committee - report to be published later 
(26). 
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course approvals and/or resources for innovations which they feel 
are clearly within their capability. For some of these colleges 
it is felt that costly mistakes made in the attempt to advance the 
status of some polytechnics have had an inverted effect on their 
own aspirations. The feeling is that this kind of policy is based 
on the premise that scarce resources should be largely concentrated 
on regional centres so that they will be the ones who provide the 
vast bulk of advanced further education. What is questionable, is 
when resources are allocated to centres for particular innovations 
and yet there is little or no previous experience of ever having 
provided for such developments. Some centres may feel because 
of lack of experience, such developments would be better undertaken 
elsewhere, but because of a perceived kind of role which has to be 
played embark on the development. On the other hand because of 
previous experience at adjacent colleges there may well be available 
expertise, built up over a period of years and perfectly capable of 
coping competently with those same innovations. This kind of policy 
thinking is perhaps pursued more rigourously by the professional 
institutions, such as the Institute of Chartered Accountants) than 
any other source and has wide consequences for particular regions. 
Clearly, the RAC as-a co-ordinator of resources within a 
region, has a responsibility for the' integration of the many different 
interests, It is doubted, however, unless the RAC's have "teeth" 
(and this implies something about its present structure and role) 
that such differences: can ever be satisfactorily reconciled in a 
total model concept. ` ''., 
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In the meantime, until such time as further research 
highlights potential models, many colleges are faced with the 
prospect of a large measure of uncertainty over course proposals 
and future resource needs, In the end, therefore, the present main 
source of influence for course approval and resource allocation in 
colleges, is seen by many as residing with the Regional Staff 
Inspector (R. S, Io) Is this an appropriate role for the inspectorate? 
It is argued by some (Eric Robinson, for instance, Principal, 
Bradford College of Art and Technology) that the job is too poorly 
paid to attract people with enough expezience. Most inspectors' 
experience is limited to teaching in further education a good few 
years ago and only some have first hand knowledge of advanced 
further education: E. g., taking a submission through the C. N. A. A. 
7,4, ROLE OF THE REGIONAL STAFF INSPECTOR (R. S. I. ) 
It is clear that the present role of the R0S, I, is crucial 
in determining the kind of development and course provision in 
further education colleges within his region, Dr. }1, W. French, II. M. I., 
(26.1) 
Department of Education and Science, puts it 5-S "I have no doubt 
whatever in the rightness of the policy which tries to ensure that 
the decisions about the location of local and regional courses are 
taken in large measure by those on the spot, who know the local 
circumstances and are thus able to reach the right decision. It is 
this kind of thinking which has caused successive Secretaries, of 
State to decide, effectivelyl', to confide their own right of decision 
in the Regional Staff Inspectors. " 
26.1 Educational Planning - The Role of the Inspectorate 
Dr. H. W. French. Coombe Lodge Report, September, 1972. 
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The preparation of submissions for approval to offer an 
advanced course is certainly most time consuming involving 
lecturing staff in drafting syllabuses and schemes of work. The 
D. M. S. submission mentioned earlier in this thesis, for example, 
involved many hours of work spread over several months before it 
was finally ready for submission to the R. A. C. The inspector visited 
the college during the preparatory stage and advised the head of 
department and principal lecturers about the course content prior 
to the submission. In each submission, then, a deadline, usually by 
November, has to be met thus giving rise to a flurry of activity in 
colleges wishing to expand the range of course provision. 
Such submissions are undertaken under a great deal of 
uncertainty since all the work involved in preparation can come to 
nought if the submission is rejected. Colleges learn the fate of 
submissions from a printed document released by the R. A. C. giving 
reasons for its decisions. An examination of some of the reasons 
given for rejection shows that they. could have been stated even before 
the submission was ever made and thus save a college's lecturing 
staff a great deal of time and undue build-up of enthusiasm for 
a projects, e. g. course already well provided in other colleges; 
falling student demand at other colleges offering this course. 
This is not to put the blame solely on the RSI for this 
type of occurrence. Clearly, if a college has done the necessary 
market research concerning its proposals and inquired of the RSI 
then it could well save itself an unnecessary burden. Nevertheless, 
even when these essential preliminaries have been undertaken and a 
college feels there may be a tentative acceptance for its proposals 
the RSI and/or RAC may eventually decline to approve. As such, a 
,. 
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college principal and head of department are often exposed to a 
feeling of guilt for having encouraged lecturing staff to invest so 
much effort and time in a project which does not come to fruition. 
Dr. French puts it asp "I know as an ex R. S. I, just how much 
frustration and bitterness can result if planning gets too far 
before ascertaining whether the work being put in is or is not 
likely to prove a waste of time. " 
Clearly the RAC and RSI can disagree about recommendations 
for course approvals, In the case of part-time courses this occurs 
in only 2% of cases although for full-time and Sandwich courses 
the degree of disagreement is 13% where the R. S. I. fails to endorse 
R. A. C. approval. 
That there should be greater communication between the 
different parties involved, R. S. I., R. A. C., L. E, Ao and Colleges, 
seems axiomatic. I'Too often colleges, L. E. A's and R. A. C's are 
asked to comment on proposals which have in effect already been 
decided upon or have reached such an advanced stage that further 
discussion can only be academic and ineffectual " said the 
Richardson report, produced by the standing conference of R. A. Cls 
in 1972. An example was the decision of the Institution of 
Chartered Surveyors to rationalise courses selecting those colleges of 
polytechnic status which the Institution would regard as centres of 
excellence. The plan was drawn up after informal discussions with 
the DES butt according to the Richardson report, the L. E, A. 's1 
colleges and R, A. C. 's were not consulted. "The plan was formulated 
on what appears to us a questionable basis and excluded colleges 
whose record of success in surveying was excellent but which had- 
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not been designated polytechnics, in favour of designated 
polytechnics with$ in this particular field, little experience. " 
At college level, then, for such as principal and heads 
of departments there can be a good deal of uncertainty about 
making future plans for the college's course provision. Continuous 
dialogue is needed between colleges and the R. S. I. at an early 
planning stage so that later frustrations can be avoided. However, 
the time which a busy Inspector can devote to the one institution in 
particular is very limited especially when it is remembered that 
he also has a responsibility for the needs of commercial education 
in many schools-within the region as well as further education. 
The advent of Regional Resource Centres may well provide 
a possible model for future inter authority co-operation and help 
to reduce some of the present uncertainty about resource allocation. 
This kind of structure would no doubt assist the R. S. I. in his 
present-role since it would present an opportunity for a greater 
concentration of effort at the one Centre and thus greater potential 
co-ordination of resources throughout the Region. This is the theory 
behind the concept but in practice because of, custom and practice 
and attitudes of the personalities involved together with the 
geography of, some regions the problems can be formidable and 
certainly require greater-examination. -- 
7.5. -. REGIONAL RESOURCE CENTRES.; 
(2.62) 
H. M. I. P. Dudley;, Department of Education and Science, 
argues, "Evidence shows that detailed local and regional rather 
than central information-provides the best base for evaluating 
(26.2) Long Range Planning - P. Dudley, Coombe Lodge Report, July 1972. 
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potential demand for courses..... Regional rolling plans may 
well provide the most reliable guide although they should be 
updated annually and variations between course content and 
geographical and industrial aspects should be recognised. " 
Under this particular framework regional centres within the 
further education sector have a key role to play in determining 
the allocation of resources. The Regional Management Centres, 
for instance, are expected to act as a focal point for the 
development of management education in the region and also as a 
resource centre. If this concept for Management Education, in 
the longer term, is seen to work effectively then it could well 
provide a model for other discipline areas such as Accountancy, 
Computing, Science and so on. 
Further. research is needed to identify various models of 
the role and objective of these Centres and how they might best 
be incorporated within the region's existing framework of further 
education colleges. The creation of Regional 
Management Centres 
(R, M. C's), for example, has unleashed widespread controversy 
within the advanced further education sector as is evidenced in 
the public utterances of some college staff. 
Clearly. if little regard is given to the past practices and 
existing course provision and expertise of those colleges within 
a region and not designated as a R. M. C. then the L. E. A. and college 
staff inevitably feel concerned. As its most elementary and 
emotive level this can be seen as'taking the bread out of the 
mouths of other colleges', at another level it can be. viewed as a .,, 
'Big Brother' concept acting as a restraint on local initiative , 
---- -- : 
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This kind of concern is well illustrated in a letter which was 
used as a case study in a head of management department's 
conference, Loughborough University of Technology, 1972, and 
happened to have been written by one of the principals involved 
in this research. 
"Appendix G. 
LETTER TO HMI BLANK FROM PRINCIPAL E OF WR COLLEGE. 
Dear Mr. Blank, 
REGIONAL CENTRE FOR MANAGEMENT DEVELOPMENT. 
As you are aware, I committed myself publicly in the RAC Meeting 
of 2'December, to cooperate in the work of the Regional Centre and 
the associated network, However, I must now express much disquite 
about actual developments in. the field as illustrated by a second 
example of Polytechnic action far removed from the philosophy 
outlined by you and Dr. X, Principal of the Polytechnic. 
I enclose a copy of a letter which has been sent to a wide range of 
firms in our area, one of whom had the courtesy to send me a copy. 
It offers the services of the Management Department at the Polytechnic 
in arranging a series of staff seminars on labour law, We are currently 
engaged in planning almost exactly similar seminars with this firm 
and others in our area, and you will know that we have staff perfectly 
capable of doing this work. I have informed Principal X that I view 
this as unnecessary and unwarrantable interference, and that it 
could cast much doubt on his public utterances about coordination 
within the netwo: 7k proposed by the RAC following the FECL. 
I would welcome your views on this mattere I hope you will feel as I 
do that this kind of action can only lead to a return of cut throat 
competition rather than cooperation. I still feel that the Regional 
Development Centre concept can be made to work - but not, obviously, 
on this basis. 
Yours sincerely, 
fire E, 
Principal 
Undoubtedly some RMC's are working effectively and co-operation 
among colleges in the regions is of a high order. In other regions 
there is concern about the adequacy and development of the RMC's and 
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research is needed to establish the cause/effect relationship 
of these circumstances so that the future can be planned on a 
firmer footing. Such research would hopefully indicate how to 
reconcile the aspirations of a local college's lecturing staff, 
where expertise has been gained over a period of years, with the 
wider needs of the student population within the region. In this 
respect, one of the factors taken into account'in the model 
described in this thesis would need to be assessed - the formula 
used for measuring staffing levels and summarised by H, M. I. 
P. Dudley as, "Any liaison between non-polytechnics and polytechnics 
may be affected by the Burnham points system: might this inhibit 
development? " The evidence of this research is that where the mix of 
courses in terms of grading is not given due recognition in 
dtermining a college's course provision then this, in itself, is 
an inhibiting factor. 
The advent of Regional Management Centres is relatively new 
to further education and is experiencing initial teething problems 
but, in the longer term, may well prove to be the forerunner of 
other kinds of Centres. In the meantime, individual colleges are 
still faced with the need to make plans for their future course 
provision and resource allocation in an uncertain environment. As 
can be seen this uncertainty is a function of existing regional 
and local administrative procedures as well as the forces at play 
in industry and commerce reflecting demand for courses, 
J 
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7.6. AT L. E. A. AND COLLEGE LEVEL. 
The. model,. developed in this thesis has necessarily taken 
as, given the existing circumstances relating to the question of 
resource- allocation, Nevertheless, some issues have arisen during 
the course of the research which, in themselves, require a more 
extensive evaluation and could form the basis of further research. 
In particular and central to the problems of resource allocation 
is the procedure used for college estimating. For most colleges, as 
in this research, college estimating represents a one-off operation 
at some time during the first term of the academic year, As such, 
the estimates are a reflection of the resources required for the 
servicing of anticipated work during the next academic year. Ideally, 
this procedure needs clear timetabling to allow for ideas and potential 
innovations to come up from all levels of college staff and for 
consultation with the Regional Staff Inspector. Priorities have 
to be established to clearly distinguish between those requirements 
needed to, maintain the existing service and those requirements 
needed for expansion of the course provision. 
There are obviously local variations in this procedure as 
some reports indicate. For instance, on one occasion at one of the 
colleges involved in this research, estimates had to be prepared 
in the first week. of. the academic year, because. of the pending 
local authority re-organisations in April 1974, As a consequence 
discussions with lecturing staff and R, S. I, were severely curtailed 
and estimates. had to be drawn up largely on the basis of the head of 
departments personal, judgement.. , . 3. , ,_,, 
Discrepancies under the present, estimating procedure do, 
occur. and for a variety of reasons, : In, Wales, for instance, 15 to 20ü 
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of courses approved by the R. A. C. remain unimplemented. Does 
the present procedure tend to put too much of a premium on what 
was done last year and leave little scope for long term 
development? A longer term plan of development would allow 
greater flexibility and help'to avoid the wasteful tendency to 
spend up all annual estimates. In addition, purchase of equipment 
and recruitment of lecturing staff could be undertaken at more 
favourable times. Is a one-off estimating procedure suitable for 
this kind of college work with its many uncertainties? One of 
the colleges in this research for example is currently examining 
whether a contingency estimate as well as the main estimate might 
be more applicable to its needs. On the other hand and from a 
wider viewpoint, college estimates have to be keyed in with the 
overall local authority need to fix an expenditure ceiling at one 
point in time in the financial year usually round about October. 
It is clear then that an examination of procedures for college 
estimating has a far wider implication than ostensibly appears. 
Approval of some full-time courses can involve expenditure 
of between £45,000 and L60,000 per annum and teaching salaries and cages at a 
college can be of the order of 60% of total costs. In addition to 
which the total of all local authority spending on education in 
1969/70 was over £1700m with the further education sector taking 
17% of this amount. Errors of judgement then by those responsible 
for college estimating can be costly, The question arises therefore 
do such errors occur and, if soy how can they best be minimised? 
It is clear . 
that a detailed examination of estimating procedures is 
required. As an immediate practical step, however, consideration could 
be given to the need for some form of training for those having a 
responsibility for preparing estimates. 
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7.7. SETTING OBJECTIVES AND CONCLUDING REMARKS, 
The use of the linear programming approach in model building 
clearly necessitates the overt formulation of objectives and 
constraintso In this thesis, an objective has been formulated 
which is largely concerned with the attainment of a proper 
manpower planning policy. This is not to deny that other 
objectives are equally important and worthy of research. 
It is certainly the case that interim objectives, as used 
in this research, beg the question about central policy objectives 
of an educational institution. What are the objectives of a further 
education college, for instance, as defined in this research? Who 
should be responsible for setting such objectives? Can any 
organisation function effectively and its component.. parts, unless 
there is a working towards a"single policy objective, or a set of 
such objectives, and from which interim objectives have been 
derived capable of being measured or estimated? Are such kinds of 
exercises worthwhile if it is recognised that there can never be 
unanimity of opinion about objective setting? That is to say ifs 
after all discussions have taken place, management still has to take 
an executive decision'about objectives which may conflict with many 
viewpoints, how valuable has the exercise been at the end of it all? 
These kinds of feelings have been expressed by all levels of 0 
college staff during the course'of, this`research. At one college, 
for examplel, in furtherance of Circular 7/70 the senior college 
management staff wanted, to discuss with representatives at an 
Academic Board meeting a paper prepared for discussion on the 
future role and aims of the Academic'Board. A motion was carried 
j. 
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that such discussion was not possible in the absence of a 
statement about the role and aims of the college itself, This 
motion, in itself, raised many fundamental issues for the 
Education Authority and Board of Governors at a time also when 
changes were imminent in respect of the organisation of higher 
education. 
Objective setting, then, as some educational institutions 
have found contains many complexities. How realistic is it then 
to devise interim objectives in the absence of policy objectives? 
Clearly, when such interim objectives are set against the kind of 
time scale involved, there achievement is essential if the work of 
the institutions as perceived by the decision-makers, is to be 
undertaken. The degree to which achievement is attained may well 
be subject to debate. Course arrangements, timetabling and rooming, 
estimating, arrangements for the supervision of industrial 
experience and so on may each represent interim objectives 
wherever possible to be optimised (that iss if they are not 
mutually exclusive) and which must be undertaken to allow the 
organisation to function. That is to say there has to be the 
availability of human, financial, or physical resources so organised 
to achieve interim objectives at any given moment in time even in 
the absence of college policy objectives, 
In this, perhaps lies the core of the problem and source of 
the subsequent conflict. Even if policy objectives are formulated 
in such breadth and precision as to be meaningful it still falls 
to management, havingclear'authority, to determine the practicability 
of intermediary objectives. By its very nature management is in 
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constant touch with the kinds of constraints in existence. In 
many cases, resource and operational constraints can so narrow 
the field of choice as to nearly pre-determine a decision. In 
other cases some constraints are so institutionalised as to make 
some seemingly worthwhile objectives either inoperable or impracticable. 
For example, one policy objective might be to base staff promotion 
on the excellence (however defined) of the teaching. standards. 
Yet, in the further education sector, the higher the rank the less 
teaching is involved and the greater the increase in adminstrative 
content of the role until at head of department level there is little 
or none 9 and beyond }none whatsoever. 
That is to say the tendency 
of the existing structure is to reward the development of certain 
administrative capabilities more so than the teaching skill. For 
some academic staff, this kind of organisational constraint may, 
conflict with their view about-policy objectives but it still falls 
to management to strike the necessary balance. Does management 
fully appreciate the nature of such constraints? How realistic 
is it to attempt the formulation of policy objectives if constraints 
are so institutionalised as to make such objectives achievable to 
a very limited degree? 
These. are some of the wider issues which come to the fore 
in research of the kind described in this thesis. It is clear, 
judging from the amount of documentation and number of reports now 
emanating from different sources within the further education 
sector, that the need for objective setting is gathering a 
momentum. At this moment there are no clear answers to these 
issues and only sustained and continuing research work is likely 
to provide probable models.,, --., - 
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In conclusion, then, it can be seen that the problems 
of resource allocation for the decision-makers at individual' 
colleges within the F. E. sector have wide implications at local, 
regional and national levels. Nevertheless, in the absence of a 
properly co-ordinated central or regional plan there will still 
remain the need for a model of the resource allocation problems 
at individual college level. The research described in this 
thesis has demonstrated an approach for individual colleges which 
can assist in coping with the planning of future resource 
requirements, The research has also highlighted other areas in 
need of further research so that a proper understanding may be 
gained. These areas are summarised as follows: - 
1v The application of the linear programming methodology 
in a total college system. 
2, The accuracy of existing formula as a measuring device 
for the short course provision area of management 
education. 
3, Whether errors of judgement arise in a college's 
estimating procedures and, if so, how such procedures 
could be modified to minimize the effect of such errors. 
4. The reconciling of a local college's aspirations within 
the framework of a regional model. 
5. The desirability of the RAC's (or some modification 
there of) in having a more integrated and executive 
structure with the new authorities. 
6, The need to look at different models of organisational 
design for colleges in which the role of existing key 
decision-makers would be examined and training provided 
for such posts. 
- 249 - 
Each of these areas have implications for the effective 
allocation of resources within colleges in the further education 
sector. The DES presently allocates about £500,000 annually for 
educational research; of this £26,000 is connected with the further 
education sector and being largely concerned with pedagogy. 
(27) 
The proportion of research which has been devoted to 'management 
systems' in colleges is slight which is surprising considering 
the vast financial outlays involved. As other writers have 
previously indicated it is felt here that the amount of research 
needed to examine different organisational designs and management 
systems is just as important as the amount devoted to the future 
development of the widening range of course provision. 
i 
1 
1 
(27) Survey of Current Research in Further Education, H. Cole, 
W. Van Der Eyken, 1971, 
j 
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APPENDIX 2 
OPTIMUM COURSE PROVISION 
DEPARTMENT OF MANAGEMENT SERVICES 
AND INDUSTRIAL RELATIONS (I. L. E. A. ) 
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APPENDIX 3. 
OPTIMUM COURSE PROVISION 
DEPARTMENT OF MANAGEMENT AND BUSINESS 
STUDIES (SOUTH WALES) 
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Appendix 3. 
OPTIMUM NUMBER OF COURSES 
(SOUTH WALES) 
96 increase in 
Lecturing Hours 
Computer 
Code of 
Course 
0% 5% 10% 15% 20% 
DIVISION OF BUSINESS STUDIES 
HND I 1 1 1 1 1 
HND II 1 1 1 1 1 
HNC I 0 1 1 1 1 
HNC II 1 1 1 1 1 
HNC 1E 1 1 1 1 1 
HNC 2E 1 1 1 1 1 
HNC P1 1 1 1 1 1 
HNC P2 1 1 1 1 1 
DMA 1 1 1 1 1 1 
DMA 2 1 1 1 1 1 
ALA 1 1 1 1 1 
TRLBE 0 0 1 1 1 
L1. B. 1E 1 1 1 1 1 
L1. B. 2E 1 1 1 1 1 
L1. B. 3E 1 1 1 1 1 
Law SE 1 1 1 1 1 
Leg. Ex, 0 0 0 1 1 
IM E 0 1 1 1 1 
ISEE 0 0 1 1 1 
ISM E O 0 0 1 1 
Servicing 1 1 1 1 1 
FR BS 0 0 0 0 2 
FOR AT 0 0 0 0 2 
FR BEG 0 0 0 0 1 
A. I. L. 1 2 2 2 2 
DIVISION OF ACCOUNTANCY 
MA 1 FT 1 1 1 1 1 
MA 2 FT 1 1 1 1 1 
MA3FT 1 1 1 1 1 
MA 4 FT 1 1 1 1 1 
MA5FT 1 1 1 1 1 
CA 1 FT 1 1 1 1 1 
CA2FT 1 1 1 1 1 
CA3FT 1 1 1 1 1 
CA4FT 1 1 1 1 1 
cont/dooo 
-2G0- 
Appendix 3 (Continuation/1) 
% increase in 
Lecturing Hours 
Computer 
Code of 
Course 
a, 4 10'6 15% 20% 
DIVISION OF ACCOUNTANCY 
(Continued). 
AD MG E 0 0 1 1 1 
CT DP E 1 1 1 1 1 
CAE 1 1 1 1 1 
CIS E 1 1' 1 1 1 
CTPGE 0 0 0 0 1 
DPPGE 0 0 0 1 1 
AIDE 1 1 1 1 1 
TAXE 0 0 1 1 1 
DIVISION OF HEALTH/SOCIAL 
RSW FT 1 1 1 1 1 
PSW 0 0 0 1 1 
In Ser; 0 0 1 1 1 
STF DV 0 0 0 1 1 
DNA 0 0 2 2 2 
DNB 0 1 1 1 1 
ART EX 1 1 1 1 1 
OHNC 1 1 1 1 1 
DIVISION OF MANAGEMENT 
SBM FT 1 1 1' 1 1 
IPM FT 1 1 1 1 1 
IPM 1 1 1 1 1I 1 
IPM 2 1 1 1 1 1 
IPM 3 1 1 1 1 1 
D14S 1 1 1 1 1 1 
MIS 2 1 1 1 1 1 
DMS 3 1 1 1 1 1 
DMS 1E 1 1 1 1 1 
DMS 2E 1 1 1 1 1 
DMS 3E 1 1 1 1 1 
DWM 0 1 1 1 1 
IWM 1 0 0 0 1 1 
IWM 2 0 1 1 1 1 
IWM 1E 0 0 0 1 1 
IWM 2E '0 1 1 1 1 
NEBSS 1 1 1 1 1 
IIOS IR 2 2 
.. 
2 2 2 
IIOS SP 1 1 1 1 1 
IIOS MG 1 1 1 ;1 1 
MG CRE 1 1 1/  1 1 
TUC SS 0 0 0 0 1 
ýý 
ý. 
. 
n 
0 
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APPENDIX 4 
FE21 APPLICATION SUBMITTED TO THE 
RAC WITH SUPPORTING DOCUMENTATION 
IN RESPECT OF A TWO YEARS 
FULL-TIME ADVANCED COURSE 
(i) Completed form FE21. 
(ii) Supporting statement from the college. 
(iii) Supporting letter from the Chartered 
Institute of Secretaries and Administrators. 
yj 
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DEPARTMENT OF EDUCATION AND SCIENCE 
Further Education Regulations 
APPLICATION FO1 APPROVAL OF A COURSE 
EDUCATIONAL YEAR 1974 -175 
Instructions 
Form 21 F. E. 
(i) This form should be used for any course for which the Secretary of State's prior approval is required under 
the Further Education Regulations 1969. TWO copies of the form should be completed for each course for which 
approval is sought and forwarded to the Regional Staff Inspector and ONE copy should be sent to the Secretary 
of the Regional Advisory Council. 
(ii) Each copy of the form sent to the Regional Staff Inspector should be accompanied by an analysis of the curriculum 
showing the approximate number of hours devoted to each subject in each year of the course. For full-time and 
sandwich college diploma courses each form of application should be accompanied by a copy of the detailed 
syllabuses. 
(iii) A separate form should be completed in respect of each course for which approval is sought. 
Local Education Authority XYL.... Ii"QC, .... 
frc l et4o 1.. A thorý4ty ........................................................................................... 
Name of Establishment .... ..... _ 
XYZ,. College of... Technolopy 
..... ............ .............. 
Official No......................................... 
............... 
Department in Establishment .... 
Ma'1&Q8 
. 
and. Business Stud. ies 
...................................................................................................... 
Course exact title and D. E. S. Statistical Code No. (where known) n. C.. I. S. 
THE COURSE 
1. (a) Is the course. full-time, "sandwich, " "block release, " part-time day, 
combined part-time day and evening, part-time evening ? ..... 
X1.1-times 
................................................................. 
(b) Over how many months or years will the course extend ? ..... 
Tw'O... y°.. a's 
.................................................. 
(c) Full-time, "sandwich" and "block release" courses : - 
(i) State number of weeks attendance per term and number of 3a)iutý 3 term terms per annum ..... ........................................................... 
(ii) State how long will be spent in. the establishment and how long 
in industry in each year ("sandwich" and "block release" 
courses only) H"ýý" 
(d) Other courses : - State number of hours, day and evening, per week on which the 
course meets ..... ..... ..... ..... ..... 
2. (a) Give date of commencement of the course ..... ..... .... ..... 
(b) In what month will the session normally begin ? ..... ..... 
3. (a) If a previous application for approval of this course has been made 
give R. S. I. Ref. No. ..... ..... 
(b) Does the new course replace any existing course ? If so, state course 
to be replaced ..... ..... ...... ..... 
4. If the course is arranged for or on behalf of another Government 
Department give : - 
(a) the name of the Department : and .,... ..... ..... ... .. 
(b) a brief statement of the financial arrangements ..... ..... ..... 
The Object of the Course 
5. For what employments does the course provide ? ..... ..... 
6. To what qualifications or examinations does the course lead ? State 
arrangements for internal examinations (if any) ..... ..... ..... 
EL 
N. N. 
...................................................................................... 
September, 1974" 
......................................................................................... 
September 
...................................................... 
N. ýº. .......................................................................................... 
mA 
.......................................................................... 
N. A. 
............................................................................. 
A. C. I. 5. 
............................................................................... 
'rk 
7. What is the estimated annual number of Students to be admitted to 
the first year of the course ? 
(a) in the first year of its establishment ..... ..... ..... 
(b) in each of the next two years after established ..... ..... ..... 
8. What are the conditions of entry, including age limits, and the educa- 
tional qualifications required ? ..... ..... ..... ..... ..... 
Form 21 F. E. (Reverse) 
9. (a) Are the majority of the students already employed in a related 
industry ? 
..... ..... ..... ..... ..... ..... 
YAA 
........................................................................ 
.......................................................................................... 
(b) For what part of that time will they be released by their 
employers ? ..... ..... ..... ..... ..... 
1...... P1ý+4... 4... 4ttactad 
........................ 
(c) If consultations have been held with firms, attach brief summary 
of results of these consultations ..... 
10. Give enrolments in the final year of the courses feeding the new courses 
in the current and the two preceding sessions, e. g. ONC courses in the 
case of an HNC proposal ..... ..... ..... ..... ..... ..... 
Staff 
N. A. 
................................................................................. 
11. What additional teaching staff (full-time or part-time) will be 
required ? ..... 
2 
..... ..... ..... ..... .......................................................................................... 
(a) For the first year of operation of the course ? ..... ..... ..... ......... 
2............................................................................. 
(b) When the course is in full operation ? ..... ..... ..... .... 
2 
........................................................................................ 
(c) What will be the annual expenditure on salaries attributable to 
the course when it is in full operation ? ..... ..... ..... ..... 
£6000 
...................................................................................... 
Accommodation and Equipment 
12. (a) Is accommodation and equipment at present available for the full 
period of the course ? Yes/No. ..... ..... ..... ..... ... 
Tea 
...................................................................... 
(b) If the answer to (a) is No, please give the estimated cost of 
(i) additional buildings H ". " 
(ii) additional equipment (list items of £1000 or more) ..... 
H..: º. ý _.. .............................................. 
NOTE : Any other information relevant to this application may be given on a separate sheet. 
Authorities are reminded that, before putting forward a proposal on Form 21 FE they should satisfy themselves 
that the staffing and other facilities required will be available not only for the first year if and when the course begins, 
but also for any later stage of the course, and that realistic estimates are given on this Form of any additional require- 
ments of staff, buildings or equipment. 
Date.. 
..... _ .............................. . 
19 
.... ....................................................................................... 
Clerk or other Authorised Officer of 
the Council. 
DD 122775 247969 30m 3173 G. M. 3643/2 
- 263 - 
XYZ COLLEGE OF TECHNOLOGY 
ADDDITIONAL INFORMATION BELAYING TO THE APPLICATION FOR APItOVAL TO OFFER A 
TWO YEAR. FULL-TIME COURSE FOR TILE I LIMINATIONS OF THE CHARTERED INSTITUTE OF 
SECRETARIES AND ADMINISTRATORS.. 
INTRODUCTION R -.. _ -. 
During the past two years, the Department of Management and Business Studies 
has introduced two three year sandwich courses leading to the. examinations 
of the A. C. M. A. and A. C. C. A. This year over 100 students have been enrolled 
on these two courses alone. The pass rate in the November 1972 and May 1973 
examinations of the I. C. M. A. was 70% which compares favourably with a 
national pass rate of approximately 30%. 
REASON FOR THE APPLICATION 
. 
The rationale for the present application to offer the A. C. I. S. full-time 
course is in keeping with that of the previous applications for approval to 
offer the two aforementioned Accountancy courses. Before these courses were 
started at this College Welsh students had no alternative but to enrol at 
colleges in the large English Cities like London, Manchester and Birmingham... 
A similar situation exists for students who seek a full-time course for the 
A. C. I. S. examinations since no such courses are available in Wales or the 
Counties of Hereford, Somerset, Devon, Cornwall, Gloucester or Wiltshire. - 
THE STUDENT POP[JL&TION 
The estimated number of students registered with the C. I. S. in the re ions 
mentioned above is of the order of 500. Enrolments for part-time day/evening 
courses-are consistently low with the clear implication that a considerable 
number of students are seeking this qualification by means of correspondence 
courses. Many students find this method does not meet their needs but have 
little alternative because of work and/or domestic circumstances. 
Preliminary discussions with Head Teachers indicate that a career ins 
Company Secretaryship would be attractive to many girls who leave school 
with the required one GCE 'A' level pass. 
The attached copy of the letter from the Assistant Secretary (Education) 
of The Institute of Chartered Secretaries and Administrators confirms that 
there is sufficient potential student population to justify the establishment 
`yof a centre. 
THE KIND OF CAREER PATTERN 
Many of our full-time accountancy students are of a mature age with several 
years of industrial experience and we'would anticipate a similar kind of 
recruitment to the proposed A. C. I. S. course. Some of these students have 
considerable intellectual ability and, as such, are interested in reading 
for a higher degree in Management after having obtained their accountancy 
qualification in order that they might proceed to a career in General 
Management. To this end we will encourage those students so-selected to 
proceed to U. W. I. S. T. with the additional benefit of enabling this kind of 
career pattern to become established within the context of Wales. 
Cont... 
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COLLEGE RESOURCES 
No'-outstanding difficulties can be foreseen in making provision for the { 
proposed course because of the capabilities associated with existing 
courses in the fields of Management, Business and Accountancy. There is 
a significant degree of overlap and commonality of subject matter in the 
proposed A. C. I. S. course and other departmental work and the required 
teaching expertise is already available. 
If the Committee so wish and given the necessary time, names and addresses 
of students who would wish to join this new course can be submitted as was 
done in the case of both the full-time Accountancy courses. 
9, 
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The Institute of . Chartered Secretaries Patron Her Majesty The Queen 
and Administrators 
Telegrams Secretaryship London WI 16 Park Crescent London WI N 4AH 
Telephone 01-580 4741 
SJC/GS/15121 9th November, 1973. 
Dear Mr. Stockdale, . _. 
The Secretary has discussed with me your letter of 2nd November 
concerning the possible provision of a full-time course for this Institute's 
qualification and has asked me to reply. 
This Institute would welcome the introduction of a full-time 
course at the -- 
XYZ College of Technology leading to 
the Institute's new examination which, as you know, will be introduced 
at the June, 1975 examination series. We are not at present aware of any 
other proposals for such a full-time course in Wales or for that matter in 
the West of England, so that there could be a good response if such a 
course were established. 
Currently there are over 400 registered students in South Wales 
and our Bristol and District Student Society, which includes Devon and 
Cornwall, and over 200 registered students in Wessex, some of whom might 
be attracted to a course in your area. However, the main demand should 
come from new students who are not yet registered with the Institute but 
who will apply to us in 1974. 
There are already many signs that the Instituters completely 
re-organized examination scheme is attracting much interest and support 
from employers and individual students, so that we expect a steady increase 
in the numbers of student registrations in the next few years. 
The Institute would be glad to co-operate in any practicable way 
in publicising the new full-time course should it be established. 
Yours sincerely, 
49AAA1. 
S. J. Carver, 
Assistant Secretary. 
G. Stockdäle, Esq., M. Sc... 
XYZ College of Technology 
K 
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